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» JPKTRVS ciJNsrm»^ 



1 • • 

V^ olufit Scientias , tumtur y amplificant ea 
potijjflmum Regiones , quarum clavum tmet 
Princeps ipfis Sciektiis ornatus , atque inflru- 
Bus . Qua de re haud miramur , JE.gyptum 
untiquitus faviffe Liierts, fi AElgypiunt dhti- 
quitus Ptolemaio paruijje meminimus . Vide- 
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mus modo etisfi*. l^iteras:, qu<n jamdiu taput 
fub Petro Ma^^ • fX^ukrvot » Mofcoviam 
quam puLxime exornaxe y quum Mofcovia 
imperet Cathanna Seienuea^iun dtkaium Pa- 
trona ipfa fcienafpmm , Quid de Hetruria 
dicam , de tua, Rbgie Princeps Celsis- 
SIME, Hetruria, ad cujus gubemacula cum 
acceffiffes , Scientias tecum omnes adduxijfe 
vifus es? Neminem certe latet Te a prima 
ufque adolefcentid Scientias , quas plerique 
fajlidiunt, deleBaJfe» Jgnarus nullus efi, Te, 
quidquid nunc vacui temporis Reipublica ad- 
minifiranda reUnquunt confiUa , honefiiffime 
traducere , naturam modo invefiigando , modo 
fiudiorum tuorw». rattones Viris Clarifilimis 
apefundo , Quapropter ignofcas mihi obficro, 

Re^ir PjSimcEP9 Cmisissimm X fi maxi' 

mam in fitej» ^eigQr , ncin ingr^mm Tiki Jw€ 
opuA hof nmimiy qtntdTiki,, Ucei fiiexiguwn, 
ut disHam^ ut pukiicum^ ui aternam okfe^ 

m. Tuo Masna Nixkim 
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PR^F AT I O. 
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.£s fuapte natura evidens efl, a fktido 
quod exit foramine fa^o in vafis fiindo , 
fieri Gurgitem juxta foramen ipfum ita ut 
pars fluidi in eo contenta moveatur , & in 
quiete maneat altera limite Gurgitis , & va- 
iis lateribus comprehenfa. Johannes Bernoul- 
lius pofuit pra^i6lum Gurgitem efle altitu- 
dinis infinite{imi3e , atque in hac hypothefi 
leges accelerationis fluidi in diveriis ca£bus 
determinavit ; hasc autem tanto Gcometrae 
monumento immortah erunt. Quid quod {i 
Gurgitis altitudo finita fit , quemadmodum 
nobis indicare videtur concava depreflio flui- 
di in vafe hGta. , flatim ac fluidum exit 
foramine ! Hanc difficilem inquifitionem fu- 
fcepi ego pro quavis Gurgitis figura, ita ut 
fi accickt tandem determinari poffe flguram, 
qua Gurges in natura gaudet , in aperto le- 
ges erunt , quas Natura hocce in cafu fe- 



tSrV>*^p% j^ Jf^p^T'© 



•»< 



quitur applicatione fa£ia meae theoriae gene- 
ralis ad cafum determinatum . Prxterea de- 
terminavi tempus defcenfus fluidi per quam- 
vis altitudinem , quod neceflarium eft ad 
ejufdem fluidi motus intimius cognofcendos ; 
indeque velocitatum , ac temporum curvas 
defcripfi, ex quibus Theoremata eidem ar- 
gumento non inutilia derivant. In hypothefl 
Bernoulliana Gurgitis infiniteflmi demonftravi^ 
velocitatis incrementum, quod acquirit flui- 
dum ejuidem Gurgitis ex au£la velocitate 
vafls , efTe inflnitefimum relate ad illud , 
quod idem fluidum acquirit ratione tranfltus 
a fe£lione majori ad minorem ; quae res fup-. 
poflta erat . Denique haec theoria demon- 
flratur nova methodo, ea fcilicet a£Honum, 
quas maxima utilitate ad difliciliora Dyna- 
mices Problemata aj^ticata fuit . Ingenue 
autem fatear , quod praedi^se methodi ad 
Hydrauiicam tranflatae fpecimen mihi com- 
municatum fiiit a celeberrimo Mathematico 
P. Vincentio Riccati , cujus confiHo opus 
hoc inceptum , poftmodum vero ejufdem 
au^oritate editum eft una cum reliquis duO'> 
bus Opufculis. 
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HYPOTHESIS I. 



ono fluidum in vafe AGHB contentum effe Fig.L 
homogeneum , & in ejufdem gravitatis iocum fub- 
ftituo Potentiam ipfum fluidum prementem. 

HYPOTHESIS IL 

Quoniam vetocitas flqidi augetur, dum exit 
fluidum fbramine IK vafis AGHB ^ concipio juxta 
foramen ipfum fieri Gurgitem EIKF altitudinis fini- 
ta5, ita ut fluidum in eo contentum moveatur, & 
in quiete maneat alterum ENIG^ FRKH limite 
Gurgitis, & vafis pariete comprehenfum « 

SCHOLIUM. 

Fafta hac hypothefi augetur per gradus veio- 
citas fluidi , quod neceffarium efl: , ut majori cum 
velocitate exeat foramine IK. Ad motum fluidi in- 
veftigandum inftitui caiculum pro quavis Gurgitis 
figura} cumque non potuerim determinare^ quanam 



figura gaudeat in natura^ ad theoriam cafui maxi* 
me fimplici applicandam , pofui Gurgitem habere 
figuram coni truncati, & vas efTe cylindricum. 

PROBLEMA L 

Propositio L Pofita conflante Potentia flui- 
dum prementc in fedHone fuperiore EF Gurgitis 
EIKF^ & pofita eadem majore necefTaria ad in- 
ducendam illam ilatus mutationem ortam tranfitu 
fluidi a fe£tione ad fe^onem i denique fluido ad 
libellam EF conflanter fervato ea cum veiocitate^ 
quam acquirit in defcenfu; determinare legem ac- 
celerationis fluidi in ipfa iuperiori feftione EF. 

Concipiatur reliqua vafis pars AEFB conflan- 
ter fluido repleta , eaque velocitate praedita, quam 
habet fiuidum in fuperiori Gurgitis feftione EF -^ 
dum autem fluidum deciderit ab altitudine AC—x, 
in prasdifta vafis parte AEFB habeat velocitatem 
V. Pofita fe£tione E F^ A B ^a feftione minori 
IK = b, in quovis Gurgitis fitu feftione NR=^y^ 
& in eadem fe£lione vocata veiocitate =2/, erit 
aiy^u: V^ ut eodem tempore eadem quantitas 
fluidi diverfas feftiones a , y pertranfeat . Quare erit 

u = -i^ , & difFerentiando erit du^ — a V -^ -♦- 

y y* 

JSiil, cujus primus terminus praebet fluxionem velo- 
citatis u , dum fluidum a feftione majori ad mino- 



rem traniit j fecundus autem terminus eft fluxio ve- 
locitatis u ob au6lam velocitatem /^. Hinc erit 

udu^^a^K"-^^^^^^. Dufta ct/ infinite 

/ y . 

proxima feftioni C D intelligatur Gurges divifus in 
infinitefima ftrata NnrR^CcdD^ unde vocata 
feftionum EF ^ NR diftantia Q^O^g erit adx^ydg. 
Quare mutatio ftatus ftrati NnrR hoc eft adx.udu 

erit =a^ f^^d X . -^^ -♦- a* f^i/ F. -^f" • Quoniam a </:c 

y ^ 

conftans eft , quemadmodum VdV relate ad omnia 

Gurgitis ftrata, mutatio ftatus in toto Gurgite erit 
^a.r^dx. '"''^^^ ^a^VdV . 5-i«-, cujus pri- 

m\}s terminus prssbet in toto Gurgite illam ftatus mu- 
tationem ortamtranfitu fluidi afe6tione adfeftionem, 
fecundus terminus prasbct mutationem ftatus in toto 

Gurgite ex aufta velocltate ^* Moneo accipiendam 

d 



cfle S^^-^ eo pa6^o> ut evanefcat fafta ^ «-^ o , 



y=a, & deinceps in ipfa ponendam efie h in loco 
y , & c in loco g vocata c Gurgitis altitudine j 
adeoque cum praadifbi Summatoria fit conftans, pono 

S ^ g , gg JVr, Eodem modo accepi S ~\y fcilicet 

y . . y . 

ut evanefceret pofita y^a^ inde fubftitui b in lo- 
cum y . Jam vero vocata P potentia conftanti flui- 
dum premente in E F , erit e)us a6lio = P dx. 
Sed a6lio . ssqualis eft mutationi ftatus. Ergo valebit 



Ad calculi brevitatem utor fubfHtutionibus a . ""^^^ 
«,g, -f*^aB0, y*^y^ quibus faaiseritP</jf« 

Bydx^Qdy , adeoque </ * =» -j- . -3»-^ • Hinc 



T"^ 



integrando erit x « — JL.-^; y^LM accepta 

sa J- fubtangente logarithmics . Ut folutio Problematis 
generalis reddatur, determino conftantem M ita ut 
poiita x^o , fit f^— C } unde erit y^C , Qc 
M^-^r^ C , qua pofita pro logarithmicae Proto- 

numero erit :c — : — jLr#— — j^ , & fafto Z/— ^ ;* 

erit JcZ/«=— JL.-j — y i tranfitu autem fafto 

ad numeros erit y?^ — -7 — yi unde j^ — -^ y^ 

& fubftitutio valoribus quantitatum a ^ y erit ^*« 

'i.(L-.*i)~7^* Q^ E. L 

CONSTRUCTIO. 

Ftg.II, Ad re6:am indeHnitam BZ dufba per ^ per- 

pendiculari BE^M^ ^ Ua-^kt) ~ ^ » fubtan- 

» A AT * 

gente = -|-=« ' ^/Sht^ defcribatur circa afymptomum 
B Z iogarithmica E F pertranfiens pun6bim E . Hinc 
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extenfa BE donec B A ^ —r^-^-rrf » & «lufta 

AC paralleia Afymptoto BZ y erit ordinata CF^y 
pofita AC^x. Circa axem A B parametro . « i 
defcribatur Parabola A O K, & parallela Afympto- 
to B Z clu£^a re^la F I occurfente axi- Parabolae 
in punfto // , & Oirvae in pun6^o / , erit HI^V 
exiftente AC^H F^ x . Or dinatis refti s £0, 

^iC erit £0- C, BX»/^:j^^. 

CoROLLARiUM I. Si fit a = 3, «quatio {A) 
transformatur in hanc P dx^ac . Vd V\ unde in- 
tegrando erit xP x^ac^V^ — C* ) . Ergo veloci- 
tas fluidi in faac hypothefi continuo crefcit , ita 
ut fa£^a X iniinita , velocitas fluidi fit pariter in- 
finita. 

CoROLLARiUM 11. Vocata it potefttia neceflaria 
ad inducendam in Gurgitem illam flatus mutationem 
ortam tranfitu fluidi a feftione ad feftionem, erit 

Tt^aV^ • """^^l^ i etenim pdx cQ, aftio Potentiae 

:t & aV^dx . ''Yr/^ ^ routatio ftatus inde orta 

per Probl. antec. AnimadvertaS velim , preedi6lam 
potentiam^ nihil omnino pendere ab altitudine Gur- 
gitis } adeoque in Paralogifmum laberetur ille , qui 
pofita Gurgitis altitudine inflnitefima ^ prsedidam po- 
tentiam negligeret. 



e^M^ lo )^^4i 

CoROLLARiVM IIL Vocata autem /> potentia 
neceffaria ad inducendam in Gurgitem eam ftatus 
mutationem ortam aud^a velocitate V3 entpdx^ 

CoEca.tARjVM IV. Manifefhira eftj^ quod au^ 
da AC^Xy augetur CF^y\ unde & velocitas 
fluidi> fed hoc pa6lo^ ut ad conftantem quantitatem 
tendat y quam geometrice obtinet «xiftente altitudiiie 

^ infinita, quo in cafu V^ ^ Ji.(ll-i^i) * 

THEOREMA I. 

rig. L Profositio IL Si fit altitudo Gurgitis EIKF 
in&utefima } dico efte N infinitefixnam • 

Fiat ut feftio NR ad IK ita IK.PT, & 
hoc pafto djefcribatut Curva ZIKX. Cum fit 
NR:>IK erit FT<NRi^ unde ZIKX<EIKF. 
At pofita altkudine Gurgitis infinitenma eft infinitefi- 
ma EIKF. Ergo in eadem hypothefi multo magis 
infinitefima erit Z IKX=N. Q. E. D. 

CoROLLARiUM. Hinc in hypothefi Gurgitis in^ 

firiitefimi erit j^ — y ^ adeoque K^ — a.(lt-h) » 

ac proinde conftans fluidi velocitas • Quare attera 
ftatus nuitatio, quam Gurges patitur au£la velocitate 
V, erit infinitefima relate ad ftatus mutationem > quam 
Gurges patitur tranfitu fluidi a feflione ad feftionem. 



THEOREMA IL 

Paqpositio IIL Si velockas fiukli fit asquabi* 
lis ita ut • f^* — s ; faa—tif) > "^ f»*ta^a fit ;^ infinih 
tefima ; dico fore v* « z ^ m vocaia ^ velacitate ^ 
qttacum ftiidani exii foraTnine IK^h^ & pofita 
P m=,gam ponderi columnst fluida^, cujus bafis r^ci^ 
altitudo ^m^ gravitas f=^^ 

In squatione V^ — alaa^hlS P^^*^ ^ infinittf- 

firaaj erit ^«-iipL, Quoniam eft r: V^dib^ 

erit /^ — ^, adeoque K = Ji-^ , Af ex >hypo- 

thefi P^gam. .Ergo erit v^—eia g^/n • Q.E.D. 

CoROLLARiUM. Etgo fi Gutges EIKF {it in- 
finitefimus ^ A E^ A G^m, 8t fhudi in vafi^ con« 
tenti AGHS fit gravitas «^; velocitas q]aacu(|i 
^fkidum exibit forainiyie iK^ repetite xonv^rget v^ 
illam^ quam corpus terreftije ejv^em gravitatis ^ ac* 
quireret cadendo ex altitudine AG^ 

LEMMA L 

Propositio IV. Si figura Gurgitis fit iUu ^omFig.ltL 
truncati j dico fore N -«■ ^■/ • 

f^ a * 

* Extendantur xtBat EI^F K ufque ^d ptin6bm 
occurfus Z ) & ad re£lam E F normalis d\icat\ur L M 



. II ■ ^wa— ^— — — — — ■ 

occurrens IX in punfto /*. Quoniam feftiones NRf 
I X (tuit uti quadrata ex reftis NR, IK^ esdem 
fe£liones erunt pariter uti quadrata ex re6tis O L , 
LP i adeoque vocata L P «= h erit j)r : ^ « ( c -4- 

A — g)*:A*} unde jr =» Llli^^^iil . Hinc erit 
-LJL. «b — f . , , & integrand6 juxta conditiones 
in Problem. I. expofitas erit S -~a. =^ -f^ . Sed 

cft c -Kvl : A -= l^a : /^ . Ergo crit \yJli£- =» i\r= 

,JL£i2-, Q.E.D. 

^« . . 

CoROijL..SifitiV-^-2^, erit JV=-^^. 

LEMMA II. 

pROPOSiTio V. Si accipiatuf refta E j4 in pro- 
•tomimero -ff £ logatithimcae £ F^ ejufdemque Afym* 
ptoto B Z per punAum A ducatur parallela -^ C j 
ordipata C F ex quovis punfto C reft© -4 C, dico 
qood a logarithxmcaei (ubtangens minor fiat, & re«- 
fta EA maneat conftans, crefcet ordinata CFj fi 
{it EA m eadero protonumeri direftione j at fi fit 
E A m contraria protonumeri direftione > decrefcet 
ordinata C F^ quantitate protonumeri quocumque mo- 
do immutata ^ 
F!g. Casus L Si refta £ ^ fit in eadem protonumeri 

/f". , ^. direffione . 



Imminuta fubtangente logarithtmcaB EF, oria- 
tur logatithnoica zE z F, cujus protonumerus S x E 
vel major , vel minor , vel «qualis B E -j accepta 
z E zA^ E A j & per pun6kini z A duf^a refta 
zAzC parallela A C , dico fore zC z F ^C F . 

Pofito proto^umero B zE eadem fubtangente 
logarithmic^ E F defcribatur ajtera xE G circa 
Afymptotum B Z • Quoniam fiibtangens logarithmi- 
cdt zE G major eft iiibtangeiite logarithmicai z£ zFj 
ac ipfis eft idem protonumerus , erit D G -^D zF} 
adeoque F G ^F zF . At cum logarithmicis zEG, 
E F iii eadem fuhtangen& , eft F G^ E zE . Ergo 
erit E zE >FzF. Jam vero cum fit zAzE^ 
.4£,erit AzA^-^EzE-r adeoque C zC '^E z£, ^ 
Quare erit C xC -^FxF^ adeoque xC xF>C F, 

■ 

Quod erat primo oftendendum. 

Casvs IL Si refta E A f^ in contraria proto- Fig. 
nuroeri dire6tione» Vl.ylX^ 

Fa6ia eadem Figuratom con{lru6lione in ante- 
cedenti Cafu defcripta, demonftrabitur eodem ratio- 
cinio £oTe DG::>DzF; unde in Figuris VI. VIII. 
erit F G -^F %F y & in Figuris VIL , IX. erit 

FG^/-*/*. Sed eft /'(?«£ *^«=,CzC. Ergo i 

erit in Fig. VI. , VIU* C a C > /'a /'j & in Fig. 

VII. , IX. erit CxC-^.FxF-y adeoque in omnibus \ 

eris CF>zC zF. Q.E.D. \ 

1 



THEOREMA III. 

Fig.ll. Propositio VI. Si Gurges fit Conus tnincatus, 
ejufdemque altitudo c minuatur , csteris paribus fci- 
licet pofitis iifdem fe£tionibus a ^ h ^ altitudine x a 
iluido percurfa^ & celeritate initiali C , augebitur 
fluidi velocitas. 

Quoniam in hypothefi Guigitis Conici eft iV ■» 



*^ * , fubtangens IdgaTithiodc^ jEFerit «■ il—\\ ^ 



tinde fi minuatur Gurgitis altitudo c & feftiones a, 
*b marieant eaedem, minuetur fubtangens logarithmi- 
cge. Sed refta E A t^ 'm eadem protonuiheri dire* 
6tione, & cum fit C conftans, eft refta EA coii- 
'ftans. Ergo crefcet ordinata CFy adeoque velo- 
citas -fluidi, fi c minuatur casteris pofitis iifdem'. 
Q.E.D. 

CoROLLARiUM I. Eodem fatiocinio demonftrabi- 
tur, quod fi feftio b Gurgitis Cdnici minuatur, ati- 
gebitur fluidi velocitas caeteris pbfitis iifilem j e con- 
tratio minuetur fluidi velocitas, fi fe6lio fiiperior a 
Gurgitis Conici minuatur, & caeters quantitates ^, 
XyC yC maneant eaedetn ; etenim in hoc cafu crefcet 
logarithmics fubtangens . 

CoROLLARiUM 11. Quia imminuta Gurgitis al- 
titudine c, ac caeteris pofitis iifdem , augetur velo- 
citas y fluidi j feqidtnr inde , quantitatero fluidi 
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m . m - pm>r^r^t 



exeuntis Gurgite fore ma)oreni , fi c fit minor , &L 
reliqua^ quantitates esdem maneant • Idem dicattrr 
de fe^tione ^^ fi fit minor manentibas ^ifHem cs^ris 
quantitatibus V Contrarkim accidit , ii fe£hp Aif^erior 
a minuatur^ & reliqus quantitates ponantur easdem. 

PROBLEMA 11. 

Propo«tio VIL .Mafientihu$ defcriptis in Propo- 
fit. L determinare tempus fluidi defcenfus per altitudi- 
nem A C^x. 

Ofieofum eft in eadem Prop. L efle </jf — -i 

T^^— i «ttde cum fif y^V^ y erit ^jv « -p. ^^^^ 



adeoque -jj^ » ~ • y ^ . -^ , Vocato / tempore ca(u5. 
fluidi per altitudinem x , conftat efle dt^-jr, £f go 



erit ir — ^ . tt^. Quoniam 7 









p^J,adeoque ^<f .^'-4--{p^ 



-jrrK^^^ — \ • Hiftc integraiido in fyftemate iibbtangcnm 
I,M , & pofitQ £/— i , erit K "j-wX/*^ 



V- 



t^-**^ i6 ^-tit» 

X.^T-^-^— X.^T"-^-^^^- Conftans 
M decerminaiida eft ita ut fi r » o , fit f^» C ^ unde 

.. ... .f^i-c': ; . 

erit Af —■ ■^TTp . Valebit igitur aequatio 

pofito protonumero = ^ (aa^-^ht) — ^ • 

Detennmavimus proportionem temporb ad ve- 
locitatem ) csterum fi quaeratur proportio tempo- 
ris ad fpatium x^ in squatione (^) ponendus erit 
valor y inventus in Propofit* L Q. £. I. 

CONSTRU CTI O. 

Pofita conftrudione Figurs in Propofitione L 
defcripta extendatur A B ufque dum B G^B Ky 
& femiaxe B G defcribatur hyperbola squilatera 
GMjzd. -quam per G ducatur tangens G N. Prae- 
terea ad diftam tangentem ducantur perpendiculares 
OQ^ IL^ ^ juo6tis re6Hs BQ, BZ extendantur 
ufqu^ ad hyperbolam in pun£^is RM. Hinc erit 

t aa ^^^^ ■ . RS M fe6lorem hyperbolicum , pofita 

/»* 

Hl^GL^V y HF^AC^x, ^ fubftitutis 
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valoribus quantitatum , « erit t — » j»l2L£Ii«i£iEl£). 



i'i»» 



RB M redorem hyperbolicum . 

CoROLLARiUM I. Si fit a «■ i , erit ( CoroII. I. 

Pfop. I. ) i* </ Jc « a < , Ki r } adeoque -^ «i -Jr- . </ ^. 
Sed eft -^=» if . Ergo erit dt^^.iV^ & inte- 
grandb erit /«—-,( JP^ — C ) . Quia velocitas eft 
infinita pofit^ x infinita > erit tempus fluidi lapfus pa- 
riter infinitum. Quoniam vero eft F— y iLi^^q" 

Co]ip4.LARiUM IL Du£^a refta K N perpeadi- 
culari ad tangentem GNy jungatur BN*^ h.£c. erit 
Afymptorica hyperbols GMl\ adeoque infinitus erit 
fe^or * hyperbolicus RB S. Hinc cum fit re6^a B K 
yel^citas illa conftans, quam acquirit fluidum ia de^ 
fcenfu per altitvidinem x «s oo , ^ erit geo|netrice in^ 
finitum tempus^ quod neceffarium eft fluido ad aicr 
quirendam velocitatem conftantem. 

CoROLLARiUM III. Quia, in hypotJiefirGur^tis 

Conici eft N^ fy^ ., erit tempus defcenfus pier 
altitudinem ^ C — jc , fciUcet t -= "'"^- ^^^-^^-iLD . 

R B Jlf feaorem hyperbolicum pofita C Z -« HI^V^ 

c 



H F^ A C ^ X y & fubtangente logarithmicae 

cb r ah 

aa — bb * ^ .., 

THEOREMA IV. 

Propositio VIII. Si Figura Gurgitis fit illa 
Coni truncati , ejufdemque altitudo c ponatur minor ^ 
casteris paribus fcilicet quantitatibus a , ^ , C , minue- 
tur tempus fluidi <lefcenfus per eamdem altitudinem x. 

Etenim pofitis iifdem quantitatibus x,a,i,Ci 
augebitur velocitas f^, fi c fit minorj unde cum {i\ 

dt^^ j elementum d x conficietur in minori tem- 

• ■ ■ . - - . 

pore , quemadmodum etiam reliqua elemertta . Ergo 
€adem altitudo x conficietur a fluido in fninori tem- 
pore , fi c fit minor , & reliqu» quantitates Uji^C 
ea^em maneant . Q. E. D. 

CoROLLARiUM 1. Pari argurtiento demonftr&tur^ 
qubd fi fe6tio ^ fit mindr , & reliquae quarititates a] 
c , C easdem xhaneant , • fluidum permeat eamdem ^l-* 
titudinem x in minori tempore • 

CoROLLARiUM II. E contrario fi feftio fupe- 
riot a iit minor , & reliqdas quantitates' t , c, C fint 
«asdei^ y fluidum cooficiet eamdem altitudinem x in 
majori tempore« 






\. - 
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PROBLEMA III. 



PjROPOSITIO IX. Pofita conftaiite Potentia flui- lig. L 
dum premente in - fe^Hone fiiperiori E P Gurgitis 
EIKJF, in qua feftione i»itio habet 0uidum dataiQ 
velocitatem Cj eademque potentia exiftente minori 
neceiTaria ad inducendam illam ftatus mutationem 
ortam tranfita fluidi a' feftione ad feftidnem j deni- 
que fluido ad libellam E F conjftantpr , fervato ea 
cum velocitate , quam acquirit in defcenfu j deter- 
minare legem accelerationis ipfius fluidi in fuperiori 
feftione E F. 

Potentia fluidum premens in^ E F tantum au- 
•geatur^ ut vdleat iodu^rc^e eam .^tiis mutaticnem 
ortam tranfitu fluidi a fe6lione ad fe6tionem; inde 
ad foramen IX applicetur potentia squilibrium fa- 
ciens cum praedifta addita j denique in reliqua va- 
fis parte AEFB fluidum fervetur ad eamdem li^ 
beliam A B eat cum velo^itate ^ quam acquirit i« 
fuperiori Gurgitis feftione E F . Dum autem flui- 
dum percurrerit in vafe altitudinem AC^x^ ha- 
beat in efodem vafe velocitatem f^j feliquae deno- 
DQJnationes fuperks faftasi retineftntur ; . .Quooiam,po- 
tentia neceflatia ad inducendam illam , ftatus . muta- 
tionem in Gurgitem ortam tranfitu fluidi a feftione 

ad feaionem eft = a K', —77^ ( Cor. 11. Prop. 11. ) , 



«4^^ ao )^^9 

& potentia data eft P , erit a F . -^^^ 

potentia addita , cujus a6tio per confequens erit 
» a vUx . "'^i'' — Pdx. Sed aftio potentiae 
ad foramen IK appHcatae cft «s — .2-^^ylii- ( Co- 
rollar. III. Propofit. I.). Ergo valebit aequatio (A) 
.'-'^^-ti . y^dx-^Pdx^ — A^. VdV. Brevi- 

abb '■ ■ bo 

tatis gratia ftatuo *'^1il — =fi> ^TT"^^» ^'^yi 
unde erit sydx^Pdx=»^ddy, ex qua erui- 

tur dx^ — -. ^^ p ' Hinc integfj^ndo erit x^ 

'. ■'■~"'7~ 

— L y — ^-^^^ pofita — -f fubtangentc tega- 
rithmicaB . Determinanda eft conftans M ita ut fafta 
x^o , fit V^ C i unde crit j = C* , ac per cdn- 
jfequens M^C* — ^. Pofita quanti^ate M pro lo- 
garithmicae protonumero ., & .fafto Lf^ i , . erit 

y — —f & tranfitu fafto ad numeros 
crit '^^y — -j-i adeoque y = ^ -H -j- } & fub- 

ftitutis valoribus quantitatum e,y erit V <«= • ^fad—ttj "*" 
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CONSTRU CTI O* 



9 

Ad reflam indefinitam B Z docatur perpendicu- Fig. X 

laris ^£-M- C'^^^:0^^ , fubtangente»^ 

defcribatur circa Afymptotum ^ Z logarithmica £ /" 
pertraniiens pim£him E. Hinc extenfa ^jS ita ut 

-^^~ a.(la-ii) y ^ P^^ punfhim -rf dufta ^C 
parallela Afymptoto BZ erit ordinata CF^y^ po- 
.fita AC^x. Jam vero circa axem AB parame- 
tro SB i defcribatur Parabola AKO y 6i zd B Z 
duda paraliela FI, occurrente axi Parabolas in Hj 
& Curvae Parabolicae in /, erit ordinata HI ^ V 
pofita AC^HF^x. Ordi natis r e6lis EO, BK 

erit EO^C.BK^ > ^^fll^ . 

CoROLLARlUM I. Si fit a = ^, SBquatio (-rf) 
in hanc convertitur P dx^ac . VdVj de qua. fu- 
pra mentio fada eft. 

CoROLLARiUM II. Petfpicuum eft , quod aufta 
HF=^AC^x minuitur HI^ V^ fed ea ratione ut 
ad conftantem quantitatem tendat j quod geometrice 
evenit pofita x infinita , quo in cafu V^ B K^ 

CoROLLARiUM III. Si fit altitudo Gurgitis infi- 
nitefima , ex prsofienfis erit N infinitefima ; unde 



ftatuta in ea hypothefi infimtefima fiibtangente 
logarithmicae E F , cito citius veiocitas fluidi fiet 

conftans , eritque F^ = axfa^hb) • 

CoROLLARiUM IV. Quia in hypothefi Gurgitis 
Conici. eft N^ ^^J^ , in hac hypothefi fiibtangens 
logarithmicae E F erit = ^ - tj^ j . 

THEOREMA V- 

Propositio X. Pofitis iifdem in hypothefi Gur- 
gitis Conici , velocitas fluidi minuetur , fi akitudo c 
Gurgitis minor fit, & reliquae quantitates a^b^x^ C 
esdem maneant • 

Quoniam figura Gurgitis eft illa Coni truhcati, 

fiibtangens logarithnucae E F erit = ^^_^g y unde fi 

c fit minor caeteris paribus , prsedi6^a fiibtangens mi- 
nuetur . Sed refta E A— C t&. conftans , & in con- 
traria Protonumeri BE direftione. Ergo (Prop. V. 
Caf. II.) decrefcet ordinata CF^ adeoque velocitas 
fluidi pofita c minori , caeterifque paribus . Q. E. D. 
CoROLLARiUM I. Eodem ratiocinio demonftra- 
bitur, quod fi feftio h Gurgitis Conici fit minor ma«^ 
nentibus iifdem quantitatibus a^ c y x^ C, velocitas 
fluidi decrefcet • Contrarium accidit , fi feftio fupe- 
rior a fit minor, & reliquse quantitates b ^ c^ x ^ C 
^eaedem ponantut; . . » -r 



CoROLLARiUM II. Quia cum altitudo c Gurgitis 
fit minor , & quantitates ajbyXy C maneant e«- 
dejn , . decrefcit fluidi velocitas ^j fequitur quantita- 
tem fluidi exeuntis Gurgite fore minorem in prsdi- 
flis hypotheflbus . Idem dicatur {i fe6^io i iit minor 
poiitis iifdem casteris quantitatibus a, Cy x^ C. 
Contrarium accidit, (i fe6^io fuperior a fit minor, & 
quantitate^ b ^ c, x^ C maneant ^sdem. 

PROBLEMA IV. 

Propositio XI. Pofitis iifdem , qu® in Pro- Fig. I. 
pofit. IX. defcripta funt, determinare tempus defcen- 
fus fiuidi per altitudinem AC^x. 

In eadem Propofitione oftenfum eft dx^ — — . 

-JiV} ^de cum fity—^erit ^ jt: -f — A . -iflifl j 

adeoque -j^ «= — — • ^^^\t, * ^^^^'^ ^ tempore de- 

s 

fcenfus per altitudinem A C ^x conftat efle dt^ 
^. Ergoerit^/ T-F^J «^^«'ein-^- 

'~Tr* i *" ^j» -1 ^j» \. Erit igitur l/\E.Jt= 

— T * [ ^^r ^ yl^^^t i » ^ integrando in fyfte- 
njate fubtangentis « ^? ^"' r^^ • ' *^X». ^**" ^^ "^ 



L^- /t-^ LM, 8c pofito X/= I , erit f/1, 

ftans Af determinanda eft ita ut pofita ^ = o fit /^= C; 
unde erit itf— ^pofito logarithmics protonu^ 

mero = C p . Hinc tranfitu fafto ad numeros 

entf^ ' «= z . L-£ r—^ , & rubftituto valo- 



Teeentf ^ '•c-*-**)a-:2.— — i \ ^ 2. 

Si quawatur proportio temporis ad fpatiirm Xy po- 
natur in squatione modo inventa valor velocitatis V 
in Prop. IX. determinatus per x. 

CONSTRUCTIO. 

-fi^. X. Pofita conftruftione Figurae in Prop. IX. defcri- 
pta , femiaxe B K defcribatur hyperbola squilatera 
KM. Hinc accepta B G^ B K ipfi B G ex pun- 
Eto G perpendicularis erigatur G Q^ ad quam du- 
cantur per punfta KIO perpendiculares KJ^y IL^ 
OQj & junftis redis B L^ BQ extendaiitur ad 
hyperbolam in pundis MR. Hifce pofitis erit r» 



jUlL.RB M feftorem hyperbolicura vocata HF^ 

AC^x, HI^GL^V. 

CoROLLARiUM I. Hinc patet efle geometrice 
infinitum teinpus, quod fluido defcenfo per altitudi- 
nem infinitam neceflarimn efl: ad acquirendam velo- 
citatem' conftantem B K J 

CoROLLARiUM II. Quia in hypothefi Gurgitis 

Conici eft JV-i.££i^, etit t^ ^' c Y^. h .77=^1 ^ 

RB M^ Teflorem hyperbolicum pofica HF'>^ A ^«=£ , 
■HJ^GL^V', & fubtangente logarjthmic«:»47=TT' 

f - - • • 

f 

, THEOREMA VI. 

Propositio XII. Manentibus iifdem Prop. IX. 
in hypothefi Gurgitis Conici, augebitur tempus , quo 
conficiet fluidum eamdem ahitudinem a:, fi Gurgitis 
akitudo c fit minor , & quantitates a^ b y C ma- 
neant easdem. 

Etenim pofitis iifdem quantitatibus a^ b ,x , C 
fluidi velocitas. V decrefcet , fi c fit minor ( Pro- 

pofit. X. )'j .uijde cam. .fit d /^ «» -^ conficietur quod- 

vis elementum dx iti n^jori tempofe i . £rgo eardem 
altitudo coftficietur a fluido in majoii ten^ote ,'. fi c fit 
fDittor manentibtts iifdem quantitatibus i^, ^^ C. Q.E.D. 

d 
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CoROLLARiUM I. Eodem ratiocinio demonftra- 
bitur per Coroll. I. Prop. X. , quod fi fit Teftio & 
minor, csteris paribus fqilicet quantitatibus a, c^ C j 
conficiet fluidum eamdem altitudinem x in majori 
tempore . 

CoROLLAR. II. E contrario autem fi feftioa fit 
minor , & quantitates h^c^C ftatuantur eaedem, fluidum 
conficiet in minori tempore eamdem altitudinem x\ 

PROBLEMA V. 

Fig.Xl. Propositio XIII. Pofita Gurgitis feftione infe- 
riore IX majori feftione fuperiore E F^ in qua flui- 
dum initio habet datam velocitatem C 5 prasterea ap- 
plicata ad /AT Potentia coftante non minori necef- 
faria ad formandum Gurgitem EIKFy denique 
fluido ad eamdem libellam E F conflanter fervato ea 
cum velocitate , quam acquirit in <lefcenfu , determi- 
nare legem velocitatum ipfius fluidi in fuperiori Gur- 
gitis feftione E F. ' 

Concipiatur vas AEFB conftanter fluido re- 
pletum ea cum velocitate , quam habet idem fluidum 
in fuperiori Gurgitis feftione E F *j dum autem flui- 
dum deciderit ab altitudine A C^x ^ habeat in va- 
fe velocitatem V . Pr^terea concipiatur Gurges di- 
vifus.in ftrata aequalia NnrR^adx \ unde vocat.a 
fe6Honum EF ^ ATJ? diftantia (^O^g, NR^y^ 
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erit adx^ — y^S^ ^&iViZ vocata u velocitate flui- 
di in N R , evidens eft fore adx K — udu muta- 



aV 



tionem ftatus Mafra& N nrR; eft autem u = 
du^ — ar.^^^. Ergo fivitadxX'-udu 
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a V dx.^^a" Vd F". -^ , qua debite integrata 
praebet totam Gurgitis mutationem ftatus « — aV dx. 



^^^^^^-^aVdVS^. Vocata P potentia appli- 

cata ad IK eft ejus a6Ho «* — Pdx. Quamobrem 

valebit aequatio — P dx =^^ aV^ dx . '''^^y^ 

N.VdV fafta S^yS^^Ny quae eft conftans, quia 

pra3di6la fummatoria accipienda eft ita ut evanefcat 
pofita y^ay gsss a , inde ponenda eft i in loco y , 
& c in loco g. Brevitatis caufa pono in asquatione 

prscedenti a . i^ - « , 4 = 6, r'^y, & 

erit — Pdxtsssydx-^ddyy ex qua erui tur dx^ 

— — . ^y^ p ♦ Hinc integrando erit x Lf^ — JLi.y'^— 



pofita fubtangente logarithmica? «= — , Lf^i^ & 
Protonumero — jL.C^^^y > ^^^ conftantis additio* 



nem fupplet j indeque tranfitu fafto ad Numeros erit 
=^-+-~; unde^="j^ — - y & fubftitutis valoribus 



quantitatum e , y erit V^ ^ ^ — ^^(f^L^^^ • Q. E. I. 
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CONSTRUCTIO. 

t 

Fig. XII. Ad reftam indefinitam B Z per quodvis punftum 
B dufta perpendiculari BE^ cV^ = ^V ^,(A_^^j , 
fubtangente " ^ lhh—ad\ d^^ribatur circa Afympto- 
tum BZ Logarithmica EF pertranfiens punftum E . 
Hinc in protonumero B E fefta B A^ ^ Ibh^ad' > 

per punftum A Afymptoto BZ parallela ducatur-^C, 
occurrens Logarithmicas in punfto X. Certum eft, 
quod exiftente AC—BD = x^ erit CF^y. Jam 
vero circa axem A E parametro = i defcribatur Pa- 
rabola AIO, & per jF paraliela AC dufta FIj 
occurrente axi in H ^ & curvae Parabolicae in /, 
erit HI^V pofita HF^ AC^x. Ordinata E O 
erit EO^C. 

CoROLLARiUM L Manifeftum eft, quod fluidi 
velocitas decrefcit crefcente altitudine AC^ eaque 

fit nulla , quando fit jc = ^ — £i_-_ . Hac altitu- 

dine a fluido confefta, perfpicuum eft, quod po- 
tentia appHcata ad /iST major erit neceftaria ad in- 
ducendam illam ftatus mutationem ortam tranfitu flui- 
di a feftione ad feftionem; hic autem cafus antea 
(Prop. L) confideratus eft. 

CoROLLARiUM IL Quando fit aititudo Gurgitis 
infinitefima, ex praeoftenfis (Prop. IL) erit iVinfini- 
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tefima ; adeoque pofita infinitefima fubtangente lo- 
garithmicas^ manifefhim efl^ quod fluidum citiiSme 
velocitate £ia deilitutum erit. 

CoROLLARiUM IIL Hypothefi fafta Gurgitis Co- 

nici, eft Ar=-^2^ (Cor. Prop. IV.)i unde in hac 

l^othefi fiibtangens Logarithmic» "77^^ • 

THEOREMA VIL 

Propositio XIV. Pofitis iifdem in hypothefi, 
quod Figura Gurgitis fit iUa Coni truncati j dico 
quod decrefcet velocitas fluidi , fi Gurgitis altitudo c 
fit minor, & quantitates a, b , x^ C eaedem maneant. 

Manifeftum eft, quod in hypothefi Gurgiris Co- 

nici decrefcit fubtangens Logarithmicae = itl^la ^ ^ ^ 

fit minor , manentibus iifdem quantitatibus a , ^ . 
Sed refta E A — C eft conftans , & in contraria Pro- 
tonumeri dire6tione. Ergo (Prop. IL Caf. 11.) decre- 
fcet ordinata CF y adeoque fluidi velocitas^ fi c fit 
minor j & quantitates a ^ b j x ^ C eaedem maneant • 
Q. E. D. 

CoROLLARiUM I. Eodem ratiocinio demonftra- 
bitur , quod fi Gurgitis Conici feftio a fit minor cae- 
teris paribus fcilicet quantitatibus ^ , c , x , C , ve- 
locitas fluidi decrefcet. Contrarium accidit, fi fe£tio 
inferior h fit minor , & quantitates a , c ^ x ^ C eae- 
dem maneant. 



n 



CoROLLARiUM IL Quamobrem quantitas fluidi 
exeuntis Gurgite erit minor^ fi ejufdem altitudo c 
fit minor , & quantitates a ^ h ^ x y C e«dem ma- 
neant. Pariter fi feftio a fit minor pofitis iifdem 
quantitatibus b , c ^ x j C erit minor quantitas fluidi 
exeuntis Gurgite.^ E contrario augebitur difta quan- 
titas, fi c«teris paribus C, Xy c, a fit minor feftio A* 

PROBLEMA VL . 

Propositio XV» Pofitis iifdem , quae in Pro- 
pofit. XIIL defcripta fuere, determinare tempus de- 
fcenfus fluidi per altitudinem AC — x. 

In aequatione dx^ — jL.-piZ — jam inventa 
(Prop.XIIL) pofito valore j, erit t/;c = — ^ • -r^ 5 

adeoque -^ — •t^ — r» Vocato t tempore de- 

T 

fcenfus fluidi per altitudinem x erit -^ ^dt. Ergo 

erit dt^ — — .^-p^ -^ Vocato B arcu^ cujus tan- 

gens = V, radius — 1^ conftat efle B^SL. ^yJL?!. . 

Quare erit t^^.(^M — B). Conftans Af determi- 

nanda eft ita ut pofita t — Oy fit V^ C. Ergo erit 
M aequalis arcui, cujus tangens =C Q. Ek L 



CONSTRUCTIO* 

Pofita conftra6Hone Figurae in Prop. XIIL ^e-Fig.XII. 

fcripta extendatur E A ita ut AG^ r^ , & cen- 

tro G intervailo GA defcribktur Quadrans ^Af tan- 
gens redam ^ ^ in punfto A . Inde ad diftam tan- 
gentem ducantur perpendiculares Q O , / Z , & jun- 
ftis reftis Q^Gj LG ^ quae circumferentiam circu- 

larem fecant in punftis RKy erit t^^.RK ar- 

cum circularem, & fubftituto valore quantitatis d^ 

erit /s^./S/rcircumferentiam^ ^Q(\tzAC^HF^x, 

HI^AL^V. 

CoROLLAR. I. Manifeftum eft, quod exiftente 

V^ o y erit t^y.RA circumferentiam, dum flui- 

dum confecerit altitudinemjc== /..—=/. — t^t — — r. 

CoROLLARiUM II. In hypothefi Gurgitis Conici 

derabnftratum eft (Prop. IV. Cor. 1.) N^^-^^X^i 

unde erit t^liJL£^\RK circumferentiam circula- 

rem poiita x^HF^ V^HI^AL. 

THEOREMA VIIL 

Propositio XVL Pofitis iifdem irj Prop. XIII. 
expofttis , ac prsterea pofita iigura Gurgitis Conica ; 
dico quod augetur tempuS|.quo fluidum eamdem al- 



titudinem perficit , fi c fit minor , & quantitates 
Cjb^C esdefn maneant . 

In praediftis hypothefibus veiocitas V fluidi de- 

crefcit (Prop* XIV. ) ; amde cum fit dt^-y- con- 

ficietur quodvis elementum dx in majori tempore* 
Hinc eadem fluidi altitudo x in majori tempore coo- 
ficietur ^ fi c fit mioor manentibus iifdem quantitati*- 
bus a, ^y C Q. £. D. 

CoROLLARiUM I. Eodem ratiocinio demonftra^ 
bitur , quod pofita feftione a minori , casterifque 
quantitatibus b ^ c , C paribus , majus erit tempus ^ 
quo conficietur a fluido eadem altitudo x . 

CoROLLARiUM II. £ contrario fi fe6^io b fit 
minor , maneiitibas iifdeai quantitatibus a j c^ C mi- 
nus erit tempus , quo eadem altitudo x ^ fluido 
conficietur • 

PROBLEMA VIL 

Fig. I. Propositio XVII. Foramini / K Vafis AGHB 
annexoTubo ILMKy fluidoque repleto tamVafe, 
quam Tubo ; deinde appUcata ad ^ ^ potentia con- 
ftanti^ & refiituta in y^i^ ea quantitate fluidi, qus 
exit £Af, ea cum velocitate, quam acquirit flui- 
dum in defcenfu j determinare iegem accelerationis 
ipfius fluidi. 

Dum fluidum confecerit altitudinem AC^x , 
Maflfa fluidae AEFB {\t velocitas V\ linde reten- 



tis fuperioribus denominationibus erit -^ velocitas 

Maffae fluidae I LMK. Pono AE ^^m , IL^n^ 
ac voco P potentiam conftantem fluidum praemen- 
tem m AB . Manifeftum eft, quod aftio potentiae P 
debet efle aequalis mutationi ftatus , & MafTce flui- 
Azi AEFBy St^ Mair» Gurgitis EIKF, & Maffae 
Tubi ILMK. Sed a£^io potentise P eft t^Pdx^ 
mutatio ftatus Maffae AEFB e^^^am.VdV-y 

mutatio ftatus Mafl^ Gurgitis eft «=» a . "^^i^ • rdx-ir 

^. VdF(?top. I.) } routatio ftatus MdBcILMK^ 

in.'^^. Ergo erit Pdx^am.VdV^a.^i^^. 

y*dx-¥--^:Vdr-^6n. ±2^ , quam ita difpono 



Pdxm^^^^t±£^±jLt!L.zVdV^a.-i^^ydx. 

* 

Brevitatis gratia pono a . -77J- = £ , j^ 

—9, F— j^i unde erit Pdsc^edy-^dydx, ex 
qua eruitur ^ jr — j- . p^^ ^ , qua xnore folito inte- 

prata, nempe quod fit V^C pofita x^o^ ac 
prseterea fit *» — fiibtangens Logarithmicae , inde po- 

fito Lf^i^ t .^ — C^-»o fiat tranfitus ad Nu- 
meros > obtinetur aequatio ^ •== ~ ~ 77 J adeoque 



■ ' " «'—■ ■ -^— 

J7^, //• Conftrttftio hujurce «quationis defcribitur in Pro- 
pofit, I. pofita tamen Logarithmic^ E F fubtangen- 

te = — '^^a-^it ^ ^ quemadmodum hoc Problema 
poftulat . 

CoROLLARiUM L Manifeftum eft, quod fluidi 
velocitas femper augetur, fed ea ratione ut ad cpn- 
ftantem quantitatem tendat ^ quod geometrice fit , 

quando x^<» , quo in cafu V''^ a/a^l^hi) - 

CoROLLARiUM IL In hypotbefi Gurgitis Conici 
cum fit A^aB.ii£jL, Logarithmics fubtangens erit 



aa — hb 

CoROLLARlUM IIL Pofita Gurgitis altitddine in- 
iinitefima cum fit N infinitefima ( Prop. 11. ) , ^rit 

Logarithmicae fubtangens = — ^±£il-. 

THEOREMA IX. 

Propo^itio XVIIL Pofitis iifdem dico, quod 
vebcitas fluidi crefcit , fi minor £t longitudo n Tu- 
bi manentibus iifdem quantitatibus m^ayb^NjX^C. 

Etenim in prsdiflis hypothefibus manifeftum eft 
fubtangentem Logarithmica^ fore minorem j unde cum 
fit EA conftans , & in eadem Protonumeri B E di- 
teftione, augebitur ordinata CF ^ adeocpie HI^V. 
Q. E. D. 
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CoitQU,AAi UM I. Idem dicatur^ fi ».Gt »inoo 
caeteris paribus fcilicet quantitatibus n^a^b^ x^ N^ C 

CoROLLARiUM IL In Hypothefi, Gurgitis infini- 
tefimi , veiocitas fluidi aug; bitur ^ quando esdem 
ftatuantur .quantitates m^ n^ aj jb y x , C-. ' 

CoROLLARiUM III. In hypothefi Gurgitis Conici, 
fi c fit minor , caeteris paribus fcilicet praediftis quan- 
titaubus ^ velocitas fltudi pariter aqgebitur « 

CoROLLARiUM IVi Maneute eadem hypothefi 
fluidi velocitas pariter crefcet , fi ^ fit minor caste- 
iis paribus fcilicet quantitatibus nij n^ a^ c ^ x yC* 

CoROLLARiUM V. Manifeftum efl, quod in hy- 
pbthefi CoroUatii praccedentis minor etir quantitas flui- 
di exeuntis Tuboj contrarium alccidit in cseteris hy- 
pothefibus. 

PROBLEMA VIII- 

Propositio XIX. Manentibus iifdem Propo- 
fit. XVII. determinare tempus defcenfus fluidi per 
altitudinem AC^x . 

Quoniam dx^ — ^ p^^ , & j«F , erit 
a X s --- • p ' ; aaeoque erit -jr "= — • - y ^ • At 

vocato t tempore defcenfus per altitudinem x efl: 

dtmmJ^. Ergo erit dt^-j • v"^^ % j ^^ debite 

T" 
traftata , & fafto X/— i > fubtangente Logarithmi- 



T 

cae «-_, «* — — pj , protonumero »« -- B= (T , 

/%. //. Hujufce a&qnationis conftruftio nihil difFert a con- 
ftruaione Prop. VIL; adeoque erit t^^^^.RBM 

feftorem-hyperbolicum pofita HF^AC^x, IH^ 
C L=^ f^i adeoque fubftitutis valoribus 6^ s , erit in 
noftro.Problemate t^ f^{2a:77=rrh).^ah'^m^a'NHra^hn) ^ 
RBM. ^V* 

CoROLLARiUM I. Manifeftum eft, quod geo- 
metrice neceflfe.erit tempus infinitum, ut fluidpm ac- 
quirat velocitatem conftantem ^BK. 

CoROLLARiUM 11. Quando altitudo Gurgitis fit 
infinitefima, erit A^infinitefima (Prop. 11.) j unde tem- 

pOS t^ l^i^a^aa-^bbyiahm^^n) ^g^^.j^ fcftorem 



V 



h'?^ 



hyperbolicum pofita HF—AC^x^ IH^GL^ V. 
CoRpLLAR. III. In hypothefi quod figura Gurgitis 

fit illa Coni truncati cum fit N —^ ^ J (Prop. IV.) 



erit tempus 



y[2a^aa — ib^.^ahm-^ac yah^^a n) ]? Ji M 



b*p^ 



feftorem hyperbolicum pofita H Ftss AC^x, Iff 
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THEOREMA X. 

* 
• • • • . 

Propositio XX. Mknentibus iifdem Prop. Xyil. 
dico > quod a fluido conficietur eaidem altitudo x in 
minori tempore , fi longitudo n Tubi fit minor ma- 
nentibus iifdem quantitatibus niy a^ b ^ N ^ C . 

Etenim cum fit n minor^ & quantitates. m^a^ 
b y X ^ N yC e«dem maneant^ major erit fluidi ve; 

• * 

locitas V ( Prop. XVIII. ) j unde cum fit <// « -^ erit 

quodvis elementum ix confeftum in minori tempo- 
re. Ergo &c. Q. E. D. 

CoROLtARiUM I. Eodem ratiocinio demonftra- 
bitor/quod fi minor fit niy & eaedem maneant qaan- 
titates n^ a^ b y N ^ C y ^ fluido confefta erit ea- 
dem altitudo.Ji^ in minori tempore . 

CoROLLAR^UM II. In hypothefi Gurgitis infini- 
tefimi pariter minus erit tempus, quo fluidum per- 
curret eamdem altitudinem x ^ quando esdem ma- 
neant quantitates myn^aybyC. 

CoROLLARiUM III. ]fi hypothefi Gurgitis Coni- 
ci minus erit tempus , quo fluidum conficiet eamdem 
altitudinem x , fi c fit minor manentibus iifdem quan- 
ritatibus m^n^a^byC. 

CoROLLARiUM IV. Idcm dicatur^ fi fe^o b fit 
minor , & quantitates m^ n, a ^ c ^ C ea^dem ma- 
neant « 



CoROLLARiUM V. E cotitrario majus erit tem- 
pus^ quo fluidum coniiciet eamdem altitudinem x 
exiAente feftione a minori, caeterifque quantitatibus 
my n^ b y c , C paribus . 

PROBLEMA IX- 

Fig. L Propositio XXI. Manentibus defcriptis in Pro- 

poiit» XVn. , ac pta^erea extenfo iirdefinite Tubo 
/Z MK ita ut fhiidtim , quod exit foramine I^Kj 
m eodem tubo inaneat ; dcterminare* legem accele** 
tationis ipfius fluidi. ' 

Dum fluidum percurrerit in Vafe aUjtudinem -4C, 
in Tubo conficiat akitudinem L S . Voeo A C^Xj 
V yelocitatem Mailb flmdas AEF B\ unde reten-' 

fis fuperioribus denominationibus erit -^ veldcitas 

Maflk fluidae ISTKj eritque LS T M^ax . Ma- 

nifeftum eft , quod aftio Potenti<B conftantis P de- 
bet efle aequalis mutationi ftatus, & Maflk AEFB^ 
& M^fl«' Gurgite contentae , & Maflae Tubi 7^^ TK. 
Sed aftio Potentiae conftantis P eft — Pv/jktj muta- 
tfo ftatus Mafl^s AEFB e&^am. VdT\ muta- 

tio ftatus Gur gitis. eft — -^^^^ .. V^dx ^^p.VdV 

(Prop.I.)i mutatio ftatusMafl5fB/vSTJ^efl=C^/z-4-ajr). 

•i-y^^. Ergo valebit mcj^zxio^ Pdx^am.VdV^ 



^^^B^ydx^4^,VdV-^{bn-^ax),jqf^ 



qaam ita difpooo Pdx^ 4.mh'-*-a*N^bna' ^ ^ y^ y^ 



^3^^ 7n '"^'— i7i — =«> TF""-^* 

jTasrj'; unde erit P^;c = j9t/j>^H-.£jt/jc-hXjcyj. 
Fa61-a fubfHtutione x^g^^ prasdiftam aequatio- 
ncm transformo in hanc Pdg^^sy dg^\ gdy^ 

I ■ e ■ . • • 

cujus integrale eft -p.^^=«=A^^j'-+-Af ; adeoque 
crit (^)^ «B ^ . Ergo {ubftitutis quantitatum 



g^ 



yp 



e, k, g, y valoribtts erit V « -gE^ 



Jlf aa^^b 



^ -^ aa • Conftans M determiAatur 

ita ut fafta x^o^ fit /^«sCj adeoqnfi ^ fe=i C* , 

^ b^m^aN-^abn r\ •-. Xir //* r»^^ 

g*» ' ' ' * ^^ ' * V^iare crit Jw=r^*-— C >. 
iX/ ^ ^ Abftitiitis valoribus quantitatam £ , , A. 






Q. E. I. 

CONSTR VC Tl O . 



M 1 _^ M * 



In ^eqcMtione (^) y »» — =i- pono — »* f , •%• 






& ecit y » — — y • Circa Afymptota B H ^ B E 
defcribatur Hyperbola •/> jP «quationis — 17*"? P<^" 

fita M potentia , & cum fit i? jy = ^ , erit Otdi- 
nata H/-^^. Accepta BG^-j «Jl-±l^±i±L- 

& erefta perpendiculari GA «= — =» ^.^aa— ^^ * "^ 
fta autem A C parallela Afymptoto B H erit CF^y 
fefta AC^x. Jam vero circa AG tamquam axem 
defcribatur Parabola -/4 O / , & per punftum F pgi*» 
rallela Afymptoto GH dufta iPO> occurrente axi 
in K, Parabolffi in O , erit A^O— T pofita F K^ 
AC^x. Ordinatis re ftis GI, Dx O erit DxO^C^ 

CoROLLARiUM L Manifeftum eft , quod aufta x 
augetur fluidi velocitas V fed eo pafto ut ad con- 
ftantem quantitatem tendat, quod geometrice eve- 

nit, cum fit ^ — oo , quo in cafu f^«= j-^i^l^- 

COROLLARIUM II. In hypothefi Gurgitis Coni- 

ci cum.fit N^^j^yrentV ^^^^jjj^^^ 

^ : *^7/* exiilente M«-s 



\'-^ r* / ' 

/ zb'P r^\ f b^m^tbl^ab^abn ^ 

X a.Ua-ih) " ^ /-\ «- / 



««~i» 



aa 



CoROLLARiUM III. Quando fit akitudo Gurgi- 
tis infiniteiuna ^ e&, N iniiniteiima ez demonftratis } 

unde erit r'-* — jiil^-^ - Ji -^' 



exiftente M^{~^^^ C'\ . /il!S*l*iL\ " . 

\a.aa — b^ J \ aa J 

* 

A 

THEOREMA XI. 

f 

I 
i • • 

Propositio XXIL Manentibus defcriptis in Vxo-Fig.XIF. 
pofitione antecedenti dico^ quod veiocitas fluidi au- 
gebitur, fi m fit minor, & quantitates a, by n^x^^ 
N^ C^ P esedein 'ipaneant. 

Quoniam eft m.ininor^ c^teris a^ h^ n^^ x^ N^ 
Cy^P paribus, minor fiet B C,j at reftae G D ^ D A^ 
quemadmodum etiam gy A > esdem manebunt • In 
hac hypothefi fit Hyperbola xDxF^ & accepta 
%G xH^G H parallela H C ducatur xH xC oc- 
currens Hyperbolae in pun6lo xF. Ex proprietate 

defcriptae Hyperbolae eit HF: G D^B G^ : BlF\ 

pariter in alia Hyperbola eft tGzD^GD:zHzF:: 

-1 Jl 

B zH :B zG • Ergo erit HF: z HzF m ,ratio-. 

ne coii)pofita rationum ^(? :BH ^ BzH :BzG . 
mautemBC:BH:^:BzG:BzHcxm{iiHG^ 
zHzG.QcBzG^ BG. Ergo erit HF>zHzF, 

f 




4» 




adecKpie tC zF^ CF. Qaare mMifeftam eft, quod 
^ m fit iiiinor , .&l qaantitates <b^ b^ n^x ^ N^ C^ P 
eiedem maneant > augebitur CF^y^ adeoque fluidi 
velocitas V . Q. E. \. 

CoROLLARiUM L Eodem ratiocinio demonftra- 
bitur , quod augebitur velocitas ftuidi > fi iit /z mi- 
nor ca^teris a^bymyXy N ^ C ^ P paribus . 

CoROLLARiUM 11« Quando itt altitudo Gurgitis 
infinitefima , pariter augebitur fluidi velocitas manen- 
tibus iifdem quantitatibus a^b^ m^ n^ x ^ Nj C, P. 

CoROLLARiUM III. Denique in hypothefi Gurgitis 
Gonici augebitur fluidi velocitas , fi c fit minor , & 
quantitates a^ b , m^ n ^ x^ C , P esdem maneant . 

CoROLLARiUM IV. Ergo in pr«di6Hs hypbthe- 
iibus augebitur quantitas fluidi exeuntis LMy 8c Tu- 
bum indefinite extenfiim replentis. 

THEQREMA XII. 

Propositio ' XXIII. Manentibus defcriptis in 
Prop. XXI^ } pofita autem b infinitefima , C^o in 

hypothefi Gurgitis Conici } dico fbre v^— ~ • ^^; 

vocata X ea altitudine ^ quam fluidum in Tubo per- 
currit , dum in Viafe conficitur altitudo ^e^ ,' & vo- 
cata V velocitate debita altitudini X. 

• ■ 

Pofita b infihitefima ,, & C^o ^ «quatio in 
Prop. XXI. inventa in hanc reducitur f^ « - ^ T • 
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i^Y . p .. . IfM. . / . cttm fint termitti ^m , <r A^ relate 
ad aiios infinitefimi • Sed eft ' ^^ -r- > cix^b X. 



Efgo operatiotubos per&diis invemetur v*— 2£-. j^. 

Q. E. D- ; ^ ^ ^ - ' 

CoROLLAR. Pofita /i = a erit v*— .iL j adeo- 

que fiuidi velocitas erit aequabilis. Idem dicatur, (t 

^t Z «9 90 . 



4* 



PRpBLRMA X. 



PROPpsiTio XXIV. Iri iiypothefi Prop. XK\,Fis.XIIL 

deterrbinare ' teiiipus deTcenrus fluidi per altitudinem 

ACm^x, '^^ ■' ■•■■ 

l^latientj? (;<Mii2ji2diQne Figui» in Prop» XXL 
defcripta extendantur re6^as .CA'^ G./i tSL ^xmSth A^ 
.& cifca Asyroptota -4i^, A 51 potenda •= i defcri- 
baiair H^rp^bolja WIN%N^^ Hinc pet piinifta /, (?y a (3 
parallelac Asymptotp ,A S .ducantur roftai IW^ O JV^ 
zOzN occurrentes Hyperboia^ i» pundia /P^> N, tN^ 
& per pim£la Na, « N alteri Asymptoto ^ X ducan- 
tur parallelaB N.Q^ ikN»^ Q^ occnrtenflw DA, FC 
in punftis xQ^ Q. Eadem fstkmei deternUnaitia 
pun6tis Q Curva» Q «' Q ^ raaotfeftixm eft )'aream 
ACQxQ ibff piopottionaleai Ctmpori^ quo flui^ 
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dum conficiet altitudinem x=s:AC* Asymptoto hy- 
perbolico A Z dufta parallela ff^P , qu« occurrit 
alteri Asymptoto in 5 > erit 5 T Asymptotum Cur- 
yx defcriptae ^. * O . 

CoROLLARiUM. Hinc manifeflum eft, quod geo- 
metrice infinitum erit.tempus, ut velocitas fluidi fiat 

aquabilis ; quo in cafu F^^ a.Caa^hi.) • 

THEOREMA Xlil. 

Propositio XXV. Pofitis iifdem .dico , quod 
minus erit tempus , quo fluidum conficiet altitudi- 
nem x, (i m fit minbr^'&: quantitkt^s a^ b^ n^ N, 

C^ P esedem maneant. 

♦ » - * • 

In prsdiflis hypothefil>us aug^tur flijidi veloci- 

tas V ( Prop. XXII. ) } unde cum fit dt^^ \em 

quodvis elemehtum dx\ confe£lum in minori tempo- 
re. lErgo ;&a Q. E. D. 

. -CoROLLARiUM K Eodem ratiocinio demonfba- 
bitur*, quodii n fit minor caeteris ct , b, m^ N^ 
C , P paribus, niinuSerit tempus, quo .fluidum con- 
ficiet eamdem altitudinem x. 

CoROLLARiUM' II. Idem dicatur, fi alritudo Gur- 
gitis . fit infinicefima \ Sc quantita^^s a^ b y fn y h ^ 
Cy P.esedem-maneant. - ^ • *' 

X y CoROLLARiUM Itl. In, hypbtHefi^ CJurjgltis Coni- 
ci minus erit tempus y . quo fluiduiQ conficiet datanr 



altitudifiem Xj & c fit minor manentibus iifdem quan- 
titadbus a,^,/7i,n,C,P, 

PROBLEMA XI. 

■ 

Propositio XXVL Pofitis iirdem conditionibus 
Prop. XXIII. invenire tempus defcenfus fluidi per al- 
titodinem X, 

Quonia qi v^ ^- -^^ ( Prop. XXIII.), erit 
■JX^ dxyax^ ^-^ Sed e&4S.~dt vocato t 

tempore defcenTus fiuidi per altitudinem X, Ergo 
erit it^ dXt^7x^Z_^ ^^ aX^gg, Sc erit 

yipx 

dt^-jL^.dgt^gg.-^ati', unde erit t^m ; ^c-. 

vap y »P 



• - . 

CONSTRUCTIO. 

• « 

p ■ 

m 

Pofitis CA^ CD ad angulum refbim femiaxe-K^.-XF: 
CA^ran defcribatur Hyperbola aeqviilatcra AG^ 
& circa CD tamquam tangentem parametro ««a 
defcribatur Parabola C B . Per quodvis pun6him H 
in ref^a CD acceptum parallela C A du£^a red«3 
BHG y cccurrente ' Hyperbolae in C , ParaboiasL in 
B , manifeftum eft > quod pofita H B^X ^rit / ^ 

■ * 



CoROLLARiUM L Quoniam podta K infinita ^ 
itifinita eft area CH G Ay infinicum etit temjws > an- 
tequam velocitas fluidi fiat squabilis» 

CoROLLAkiUM 11. Cum velocitas v augeatur , 
fi longitudo n Tubi fit minor; & quantitates P j X^ a 
fint eaedem, fequitur quod tempus, quo iluidum con- 
ficiet eamdem altitudinem X, minus erit pofitis pr9^ 
diftis conditionibus . 

CoRoLLARiUM III. Pofita Potentia P^^s-k-my^ay 

« 

erit v=«(2c-Ha/f2)# j~y j adeoque cum in hac 

hypothefi fit minor velocitas fluidi , fi c fit minor ^ 
& quantitates m^j%^ X esdem maneant ^ majus erit 
tempus 9 quo fluidum conficiet eamdem altitudinem X 
pofitis prsdiftis conditionibus . Idem dieatur j H m, 
fit minor , & quantitates c ^ riy X esdem maneant» 

PROBLEMA XII. 

rig. L Propositio XXVIL Foramini IK Vafis AGHB 

annexo Tubo ILMK, fluidoque repleto tam Vafe, 
quam Tubo; deinde applicata zd AB potentia', quse 
fit proportionalis fe6Honi AB duftae in altitudineni 
fluidi defcendentis fupra vafis fundum; determtnare! 
legem accelerationis ipfius fhiidi. 

Defcenfum fit fluidum ex iibella AB in CD. 
Voco AC^x, V velocitatem-MaflaB fhiidae CEFD, 

unde retentis fuperioribus denominationibus erit ^^ 



velocitas Maffae ILMKm Tubo contentaB, & po- 
tentia fluidum impeilens erit ^(c^m — x).a. Con^ 
ftat 9 quod ejuiclem Pot€mia& a£Ho debet efle sequ^ 
mutationi ftatus, & Maff^^ CEFDy & Maflk Gur- 
gitis E IKFj denique MafliB in Tubo ILMK con- 
tentae. Sed aftio praediftae potentia? eft « (c-+-m — jt) • 
ay^i mutatio ftatus Maf&s CEFD ^^Cam—ax)^ 

K</K} mutatio ftatus Gurgitis efi «» ^•-'"'T/* « 

f^d X -i"^ , P^d y (^Vropofit. L); mutatio fbtus 

Mafls fluidx in Tubo contenrs eft « n ^ . ^^/^ * 

Ergo valebit aquatio (cH-m— jf).a</A:==Cd/ii— ax^). 

qu«m ki ^aCpono ic-i-m.)»ati x-i-axdx^ 
^\,7^ — • y dx, Brevitatis caufa pono ( c -t- /w ) . 



^ «=^ , unde oritur asquatio jS dx^axdx^Qdy — 
yxdy^riy dx , Faftis ful^tutionibus x » 4— ^j , 
^ ■" « -*- '^'^ " tr^formo prsediftam squationem in 
hanc (>4f) ^{</a — zudg-+-agdgmM^o . Animad- 
vertas velim eife • ^ >- i. altftudinera vafis , ac per 
confequens ^-^ x , afl^jSj., Hinc integrando erit 

^f"^ «-+-r^.? ^ '-» jt* } . adeoque K — .^ . if^ — 
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JL^.g'f unde fubftitutis qaancitatum u, ^ valoribus 

Conftans jyi determinatur ita ut pofita at «= o , fit 
y^Ci adeoque g^±y ««cV-^i^. Ani- 

madverto effe 1- > c • Quare erit /z — /^"Y^^ * 

^ >* £ } negativa autem eft , quando fit y < a. 

Quando fit y^e, divifo trinomio {A) per £|^ 

erit .££iL=iii£-H--.-^ = o , & integrando erit 
^-^LgmmM fa6la a» — fiibtangente Logarithmicae • 

g ^ 8 

Quare erit u^Mg — gLg^ & f ubftituti s valoribus 
quantitatum «, ^ erit ^^t= {^M— jL^— ^/ • \-~^/ 
^llZLlL. Conftans M determinanda eft ita ut fa- 
ftajr«a, fit f^ssssCj unde erit ^««-S. , «/—C -4- 

.2^=^ . Quare erit M^ {c* ^^i^=^ . i pofito 

• • • 

A 

a» — protonumero Logarithmicae • Q. E. L 

CONSTRUCTIO. 

Ad conftruendam squationem « cbk Jt . ^7 — --!-. . :^ 
primum examino cafum y.^ t. 



W 

» 

• ' JL 

Quando autem fit yy^t^ pono •^.^'^a«(p,%-Xr/. 
-r=7 • g^ 9 i ^de erit w — cp — y . Ad reftam in- 

definitam A C ducatur p6rpendicularis C i? , ac fiat 
ACiCB^y — eia*^ junfta autem AB potio ratio- 
nem AC:AB^i:k. Hinc circa diametrum A B 

defcribatur Paraboia ADN a^quationis iLli^ « cp ; 

unde pofita abfcifla AB^kg, erit Ordinata BD^cfj 

AC^gy CB^q. Quare pofita AC^g^ erit 

CD^u. i 

Quandofita^f cum fit /x negativa pono — '^•g^ ^f. 

XVIl 

™(p, ^ ■ ,graaB^> unde erit ««cp — y. Ad reftam 

indefinitam AC ducaturnormaiis Cj9, ac fiat AC: 
C B^a — ^•C' y ac junfta A B ftatuo rationem 
ACiAB^i:k. Quoniam eft J' < a , circa A B 
tamquam tangentem defcribatur Parabola sequationis 

*— ' ^ . (^g-p asecp , in qua pofita -rf i? — A: ^ 

etit BD^cpi unde erit AC^g^ CB^q. Qua- 
re pofita AC^g^ erit C D^u . 

Hinc fefta ^ /^ — f , & per punftum /f dufta Fig.xri. 

Ordinata /JL, erit /f/-C ^iLi^, HC^x^ 

S 



unde per pun6lum G du£la Q O parallela A C ma- 
nifeftum eft fore DF^y pofita G F ^ H C^x . 
Jam vero circa G M tamquam axem pcU^ametro e» z 
defcribatur Parabola GP ^ &c reft» A C dufta pa- 
rallela D P , quae occurrit axi in E , Parabolae in 
P, erit EP^V pofita ED^HC^x. 

-F/g^. Denique quando fit ^^ «= 6 , fefta AH^ per 

XVllL j^ 

* pun£him -fiT ducatur perpendicularis H I^ CT -^ 

""^jy , & junfta -4 / ftatuo rationem AHiAI^ 

i \k. Per pun6him A dufta A R paralelia H I fub- 

tangente » -j^ defcribatur circa Afymptotum A R 

Logarithmica IB pertraiifieos pun6him /• Hinc 
ordinata S B ^ 8c extenfa ad S ita ut S D Rt propor- 
tionalis AS .S B ^ defcribatur hac ratione Curva 
IDA , qua^ pertranfit punfta lAj &c Ordinata Ma- 
xima SD prasdi6la eft pofita SB squali fubtan- 
genti Logarithmicae . Cum Cit AC^g, erit C D^u*j 

fefta autem HG^ "^^"7^^ , & per punftum G re- 

&SS HA du6la parallela GO occurrente CD in F 
manifeftum eft fore DF^y , GF^x. Denique 
circa ^xem G E parametro — i defcribatur Para- 
bola G P j &L per punflnm D reftae A H parallela 
duAa D P f occwrente axi Parabolae in E , Curvae 
Parabolic® in P , erit £ P — ^ pofita GF^ 
DE^x. 



COROLLARIUM I. In Trinomio (A) j, gdu — Fig.xyi. 
Bud g-^agdg^o pofita du^o erit a g isss s u ^ Xf^III. 
adeoque in cafu Majcimse u erit gxu^zia. Hinc 
fiat AHiHM^eia , & jungatur .^M; haec deter- 
minabit punflum D Curvae , cui refpondet Maxima 
CD^U'j adeoque etiam FD. Adverto rationem 
AHiHM tmprem effe ratione AHiHIi ex quo 
infertur, pun£him D manere inter punfta 01. 

CoROLLARiUM II. Ergo in cafti Maximi ex prae- 

ofteniis ef^ g — -^ . At cum fint 5. , e inaequales eft 

«— -?--5^^--:FT--5^- E^-go erit g^^.gy^ 

-yLr • I , ex qua eraitur g^^—^^y «-7 . Hinc 

y 

cum fit ^-»l-jc, erit A-;c-/-jgL=>'»=^i 

adeoque ^^^r — \ — ~=a\>""^ . Efgo pofitis inac- 

qualibus quantitatibus ^ ^ e , quando fluidum confe- 
cerit altitudinem x modo determinatam , velocitas 
ejufdem fiuidi erit Maxima. 

CoROLLARiUM IIL Quando fit ^ »= ^ ^ ex pras- 
oftenfis ^ tt oB Mg ^ g Lg i adeoque in cafii Ma- 

ximi cum fvt g^^, erit ^^Mg — gLgi 
adeoqae -^ ~ Af «s — X ^ . Ergo pofito Lf^ z ^ 



V 



erit /^ ~~ ^\ ' -^/^ ^^g i & tranfitu fafto ad 
numeros erit g^-^ • eft autem §'■«— — *•. 

— — Af 

Ergoeritl — ^==--ji— } adeoque ^==1 — -3^ 

Quare pofitis asqualibus quantitatibus 9. , a , fi flui- 
dum percurrerit prsdi6lain altitudinem x , maximam 
velocitatem obtinebit. 

THEOREMA XIV. 

Propositio XXVIII. Pofitis conditionibus Pro- 
pofitionis praecedentis , dico quod fi ^ fit infinitefi- 
ma in hypothefi Gurgitis Conici , erit dX^n . 

— ===r^ — - vocata X ea altitudine. quam fluidum 

percurrit in Tubo , dum conficitur altitudo x in 
Vafe, ac pra^terea vocata v velocitate ejufdem flui- 
di refpondente altitudini X. 

In squatione differentiali fuperius inventa (c-f-/72). 

acLx— axdx^ ,, z K d K — . 

. z Vd /^H- a . ""^^l^ . V^d X , fubftituantur valores 



quantitatum x e= -^ ^ V^ — j unde transformatur 



2 
pr»di6la aequatio in hanc {c^m).ab dX — b Xd X 



atf . ' 'V. 



^ * 2(1. 

vV X , quae in hypothefi b infinitefimae reducitur in 



2 
2vdv 



eniitur d X^n . — ==^ — . Q. E. D. 

Forma hujufce squationis antea a nobis exa* 
minata , ac conftruftione dbnata fiiit . ^ 

PROBLEMA XIII. 

pROPosiTio XXIX. In eadem hypothefi Pro- Fig.XIX. 
pofit. XXVII. determinare tempus defcenfus fluidi 
per altitudinem A C ^ x . 

Pofita confiru6Hone Figur® in Prop. XXVIT. 
defcripta extendantur redae FG ^EG^d punftura G , 
in quo concurrunt , & circa Afyroptota GK ^ GT Po- 
tentia = 2 defcribatur Hyperbola Apolloniana MS . 
Hinc per punfta P R Afymptoto G T parallelae du- 
cantur P M, RS ^ quae Hyperbola^ bccurrunt in pun- 
6Hs MS y & per punfta MS alteri Afymptotb GK 
parallelas ducantur MZ^ SzZ^ quanim prima ex- 
tendatur ad aliam Afymptotum in punfto aZ, al- 
tera vero zd D F extenfam in Z. Hac ratione de- 
terminatis pun6tis Z Curv« Z a Z , pofita G Tte x 
erit tempus , quo flmdum conficiet altitudinem x , 
proportionale areag GFZxZ. Per punftum O du- 
fta refta O X parallela reftae G z Z ^ ea erit Afym- 



ptotica Curvae defcriptae . Quando fit Q F e^ alti- 
tudo, qua confefta acquirit fluidum velocitatem Ma- 
ximam, erit FZ Minima Ordinata Curvae defcri- 
pt« zZX. Q. E. l. 

PROBLEMA XIV. 

• /. PROPOSITIO XXX. Manentibus defcriptis in 

Prop. XXVII. y ac praeterea Tubo I LMK indefini- 
te extenfo , ita ut fluidum in eodem Tubo maneat , 
determinare legem accelerationis ipfius fluidi ex li- 
bella AB in CD defcenfi . 

Dum fluidum in Vafe percurrerit altitudinem 
AC j in Tubo conficiat altitudinem LS^ unde erit 
AC.CD^LM.LS. Vocata^C — jc, ^ te- 
locitate Mafiae fluidas CEFD ^ retentis fuperioribus 

denominationibus erit ~- velocitas Maflfae fluidas 

J S T K y & potentia fluidum impellens erit ^ 
(^c-^m — x).a. Manifeftum efl, aftionem praedifta 
Potentias asqualem efile debere mutationi fl:atas ^ & 
Maflae fluidae CEFD, & Maff^ Gurgitis lEKF, 
& Maflis in Tubo IST K contentae v Quoniam 
aftio ejufdem potentiae eft «=:(cH-m — x).adx\ 
mutatio Aatus Maflis C E F D eft ^(am — ax). 

Vdf^i mutatio ftatus Maflk Gnrgitis tA^a. ^^^/ ' ^ » . 
K'i/jr-h-4r" • f^<^^ i denique mutatio ftatus Maf- 




«♦*^ n J^® 



in Tubo contentae eft » (« ^ -+- a jf ) . 

r * 

valebit gsquatio (c -+- »r — x) . ^y x =* ( 4 51 r- «.-51^)» 
^^ — 9 quam ita difpono (ac^am).dx. — axJxtm 

Kdx). Brevitatis caufa ppno ^c^am^^^ a 



quibus fubftitutionibus faQif etit ^dx -Xz Xxdx^ 
dy-^e .{xdy -^y dx)^ cujus integtalc^eft exy^ 

Xxx~t^^fi^o, quae folum fpeftat ad Hyper- 



« # • 



6y 

bolam inter Afyinptota} «nde erity =• ""^Yy^V"^ * 
Condans ji determinatur ita ut fa^ x^o Gt V'^ C^ 

2 

unde erit y^C. Ergo crit pt » — 0y . Q^ £. L 

CONSTRUCTTO. 

Ex quovis pundo C re£las indeiinit» AZ enrFig.XX, 
gatur perpendicuiaris Cuff ita ut fit AC^CB^eiX^ 
ac )un£U AB pono tationem ACiAB^iik. 
Hinc du6la ^ £ parallela i? ^ ^ f^cetur in «pdem 

y|£«^24:^±L— y, AD^y\ & pet punaum £ 
duaa FC parallela AB recetur EF^^.k, Prse- 



1 - 

terea duda FH parailela reds AE defcribatur 
circa Afymptota F H^ FG Hyperbola DIL per- 
tranfiens punftum D , & extenfa B C 2A Hyperbo- 
lam in pun6h> /, erit C I^y pofita AC^x . Jam 
vero circa redam AE tamquam axem parametro 
«= I defcribatur Parabola A OP , 8l per punftum / 
dufta reda / P parallela AC j quas occurrit axi 
Parabol» in A^, & Curvae Parabolicae in P, erit 
NP^V pofita IN^AC^x . Ordinata refta 
DO vci Parabola erit DO^C. 

CoROLLARiUM I. In «quatione ^^J^-^-X^^^y 
-». ^ Bs o fafta y *= o erit X ^^— j5 jc -h /x «= o , qua 

squatione refoluta obtinetur jr = -^ ir y -^ ^ • 



Hinc erit AL^-^-^f/ -^ — -^ } adeoque ma- 

jor Vafis .altitudine =-^* 

CoROLLARiUM !!• In asquatione differentiali (A) 
pofita (ly = o , erit j5 — iiA.^«=£^^ unde in cafu 

Maxims Ordinatae y erit -^ — jr:j)^«=£:iX. Hinc 

accepta ARsb;^^^ fiat ^l -R : yl M in ratione 6 : a X , 

ac conneftatur -RM, quae determinabit punfhim /, 
cui Maxima Ordinata Cl^y refpondet. Adverto, 
rationem AR: AD majorem effe ratione ARiAM^ 
adeoque re6la RM fecabit Hyperbolam inter pun- 



€tz LD. In lecipiatione. ' noftrie .Curvas poiko valo- 
-re y dato per: x , iadaqne ^ operatione inveoietur 



• j^ 
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THEOREMA XV. 

•f 



1:^ Po^itis iifdem^dico qiiod <i 
i.. fit infinkefiina , Ck=iM\^ zc :fi]^ra Xxut^itis^ fit iHsl 

Coni truncati , erit v — (a c h-» 4 /n) ': ^!vy ' voCata 

de mpre X ea altitudine > qu^m fluidum percurrit 
in Tubo j dum in vafe conficitur altitudo x j ac vo- 
cata V velocitate altitudmi A reipondente • 

Iq asquatiGtfievdi&^^t£a]I flij:)etiSs inventa (ac^ 



• r 



** al] * *^^ "^ ydV^V dx) ponantur valores qvian- 
matiiffl x ^m ^^ — jrl^Jilj . . uftHe- -ori^ sequatio 



** « V H- —r^T-r . (a k X\vdy •^bv fl.X^ j quas , redti- 

citur in hanc (ac^am^^idX^main.vdv-h-^ , 

{xhX,v'dv^6 v*dXy 4^ hypochefi^^ infic&iefim»-y 
& Gurgitis Gohici . Hinc accepta" "{iiifamaftcftia , fei- 

^que debitis^ o^ationibusinyctdi^tur v*-» (k cX-zm) . 

if^)t • V* *^» 1-'. 



. . » 



A-. ; 









•4hM 58 )^« 



'( 



' CoiioiLLARiiUM L Si longiaido n Tubl Gt a^ 
ofir.^ 'd2:quBniitates.^,»^Xeied^i» imqieaiic^ veloci- 
tas fluidi augebitur . Quando fit Jt^s^o^ velocitas 
fluidi in squabilem convertitur. 

CoROLLA&iVM IL Maaifieilum *& etiam, quod 

fi Gurgitis altitudo c fit minor , & quantitates m , 

\ni X ^didem nanBaot f velockx dmdi minoT fiet. 

Jdem dicsbir ide 'jsi^iagnitttcUoe j^.ppfitisiifiieBQL qiianh 

titatibus c^ n^ X^, 

CoROLLARiUM IIL Quo major eft X. veloci- 
tas fluidi aueetur . fed ea ratione ut ad confta^em 
quantita^em tendat^ ad <{uaiiL pervenit cum fit X^co . 

. i ;J>R<?.BLEiMA XV... I 

. ProIhositw XX3Hi;"in 1typo^ft*rop. X5C5G. 
determinare tempus defc^iifiis £uidi per altiiudiaem 

,^ : Vocato ^ teaqpore . de&ienrQ^ p^ -* * fetentir . A*- 



Lonilm ftit. I2 *»rnr-. 5 Ad-. -^ 



£=S5^S\PfDp. XXX. ) !' ^rgo ettt 






f^-::? ' ^-iTiiiv ^*' ^r^ 




Fonmb {j4} tnaahraaaw: in ibaniilas^ (^)', {C)' 
fa£tis rubfiitDtioiuiMis 

Deinde formula (i?) redticitur in formulas (Z?) , ' 
(£), (20 pofiti»^ 

Denique ftMrmula (C) transformatur in formulas 
iG), (ff) fa ftis fofafl itutiooifaut 

t^S^^cp, unde^-^^S. 
Quando jf— =0, erit quantitas /»= ^-7» <^'«= 



At cum fit x^^ altltudini Vafis erit ^"= 
^ t/a ^ 6- ' 






^/-1-4 



Semiaxe majore C A^ Vf, minore C B '« ^ , Fig.XXL 
defcribatur Eftypfis SDAySc Hyperbola AKli 



»• 



inde in axe majori Ellypfis accepta zhCdSa, C F^ 

q vft in axe roajore Hyperbolae fefta C X»= u . -^77^»' 

\ & in minore </^ ac-cepta- C'P«a»(i> ^3, ordinatis 
reftis F D , XX, P Q^ etit arcu? EUypticus ^jZ?=- 

5 i2^£-, arcus Hyperbolicus >4 jS:=«^ifi^SS^, 

arcus Hyperbolicus A (^^ S Isli^SIiiMl , quem- 

admodum conftat ex Theoria arcuum ellypticprum , 
ac hyperbolicorum Ceh ?• Vincenti Riccati , quam 
Theoriam * if^e exponit etiam in Inftitutionibus Ana- 
lyticis. Hinc in axe majore Ellypfis accepta Q^G^ 

qvf^ixi axe majore Hyperbolae C M^u •--prT ^ 

6 in minore fefta ^C^A^s^fjjT/» , .. oodinaiis re^ii 
G H, MT, NO erit t a=.^L.(uq-i-<p g-^u'q'— 

cp'^' — H D—T K — O Q) pofitis quantitatibus q, 
^9 (f > g refpondentibus ahitudini x . Q. £• I. 

CoROLLARiyM .. £rgo in axe majore Ellypfii 

accepta abfciffa C E— qrf^ in axe majore Hy- 

perbolae fefta CW~ u . -— , in minore fafta 

CR — <^Yp , & ordinatis re^is £ /, WL , RS, 
tempus defcenfus fluidi per totam Vaiis altitudinem erit 

-' ^ ." («y-^- 9V- «V-- ?'^' - ^/- TL^ OS). 



/ 



..... ^ , . . 

PROBLEMA XVl. 

pROPOsiTio XXXUI. Pofitis iifdem conditiorii- 
bus Prop* XXXI. determinare tempus defcenfus per 
altitudinem x. 

Quoniam v^— (z c H- 1 m) . ^ ^^^ (Prop. XXXI.) > 

erit -4r- — -^^^^4r- . Sed eft -^«c/r voca- 

to t tempore defcenfus per altitudinem X. Ergo erit 
d t = ^/-^^ JA . PoiK) X^J^ exiftente a qua- 

vis conftanti quantitate; fafta hac fubftitutione in- 
venietur dt^ ^ ^^.^ • ^S^^ ^.'^ S S i adeoque 

yac' 



am 




yac^am 

Hinc pofita eadem ConftruftioneFiguraB in Vxo-Fig.XF. 
pofitione XXVL defcripta erit in noftro Problema- 

te t^—^±^.CHGA pofita HB^X. 

rac^^am 

CoROLLARiUM I. Ergo neccfle erit tempus in- 
finitum> ut fluidi velocitas fiat asquabilis. 

CoROLLARixJM 11. Quoniam velocitas v auge- 
tur, fi longitudo n Tubi fit minor, & quantitates 
Cy mj X eaedem maneant , fequitur inde , quod in 
prasdi^Hs- hypothefibus minus erit tempus , quo flui- 
dum eamdem altitudinem X conficiet. 



CoROLLARiUM III. E cootrario majus erit tem* 
pus, quo fluidum conficiet eamdem altitudinem X, 
qtiando minor fit Gurgitis altitudo c^ & quandtates 
m , n esdem maneant . Idem dicatur , fi m fit ra»- 
nor, manentibus iifdem quantitatibus c, n^ X. 
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OPUSCULUM II. 

DE 



CYCLOIDE CONTRACTA, 

AC PROTRACTA. 



« 



^ 



»*^ jr. 3i4^ 




PR^FATIO. 




I Yclois , ex quo condderata fuit a Geome- 
tris, fublimiora exercuit bgenia, ita ut in 
Geometricis Faftis Curva celebrior illa non 
inveniatur. Poftremis hifce temporibus doftif- 
fimus Geometra P. Bofchovichius tradidit ejuf- 
dem Curvae Elementa y in quibus tantum de 
Cyclojdev qu» dicitur Vulgaris, pertra£iavit ; 
cum autem nemo deinceps ad demon{brandas 
Cycloidurii Contraftarum , ac Protrafiarum 
proprietates animum appulerit , mihi vifum 
eft.pro viribus iiipplcre hoc Opufculo, Cae- 
terum in eodem componenda nunquam con- 
fului AuSores, qui de hifce Curvis diflere- 
rent , confultis poftea nihil immutavi . Ut 
autem a Ledore confpici poiHnt , quas a Geo- 
metris hac de re confcripta fiiere, brevem 
Cycloidis Hiftoriam exponam , Primus omnium 
Galilasus animo , quo erat , geometrico Cy- 
cloidem Vulgarem confideravit : ipfe enim 



fcribens Torricellio anno 1659. dicit, qua- 
draginta annos ante fe fe de hac Curva fuifle 
foUicitum, eamdemque ad Pontis fornices con- 
ftruendos aptiorem exiftimaffe . Torricellius 
autem , ac Robervallius totam aream Cycloi- 
dis Vulgaris effe Circuli Genitoris triplam 
demonftrarunt : deinde Pafchalius invenit Qua- 
draturam areae ejufdem Cycloidis a quavis 
Ordinata terminatas . Celeberrimi Geometrae 
Cartefius , Fermatius , Robervallius , atque Vi- 
viani methodum ducendi tangentem per <^od- 
vis hujufce CuTvae punftum aperuere . Rcfti- 
ficationis , ac Radii Ofculi invenao , hasc 
Hugenio, illa Chriftophoro Wren Equiti An- 
glo conceditur . Proprietatibus Cycloidum Vul- 
garium inventis proprietates Cycloidum Con- 
traftarum , ac ' Protra6tarum inveftigatas : Ro-^ 
bervaliius enim Quadraturam, Pafchalius ve- 
ro Reftificationem earumdem tradidit; at non 
pari elegantia id fa£ium , quemadmodum ^n 
Cycloide Vulgari . Conftabit autem ex fequen- 
tibus , me incidifle in^ demonftrationes non 
inelegantes , Quadraturae prsfertim , ac Re- 
6lificationis harum Curvarum. 



^ 
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CYCLOIDE CONTRACTA, 

AC PROTRACTA, 



D 



DEFINITIO. 



um circulus b la tangens re6^am bb \n pun6):o b Fig. I. , 
rotatur fupra eamdem, donec punftum b redeat ite-II.^lII. 
rum in re6lam b b , punftum d in diametro ejufdem 
circuli acceptum defcribit iineam dDd^ qus dici- 
tnr Cyclois Contrada , ii pun6lum d Gt in diametro 
ab extenfa j vocatur autem Cyclois Protra6bi , fi pun* 
£him d inter duo extrema diametri ab poiitum iit} 
denique fi pun6lum d iit ipfius diametri extremum^ 
linea dDd dicitur Cyclois Vulgaris • 

SCHOLIUM* 

In pofterum quando Cycloidem dixerim , tam Cy- 
cloidem Contra^am, quam Protra6lam intelligam} 
nam utriufque proprietates mutuo fibi refpondent y 
ex quibus tamquam per CoroUarium derivantur ills 
Cycloidis Vulgaris. 

PROPOSITIO L 

Cum circulus bla pervenerit in BLAy & pon* Fig. 
6bm defcribens dm D ^ ita ut re6^a D A phipen- l , 11. 
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cficularis fit ad reftam ^^, centro G circuli ALB 
intervallo GD defcribatur circulus DHE y & per 
quodvis pun£tum A Cycloidalis Curva^ ducatur ad 
diameStrum D E perpendicularis A C occurrens in H 
circumferentiae circuli defcripti DHE. Dico ar- 
cum D H z6. reftam /f A fore in ratione conftanti 
radii circuli DHE 2A radium circuli BLA. 

Dum pun&um d Cycloidalem Curvam defcribens 
pervenerit in A ^ efto circulus bla injSXa, cujus 
centrum g. Per punftum g ducatur diameter IK 
parallela diametro A B ^ 8c junfta refta Gg duca- 
tur ipfi per punftum jS parallela fiL^ circumfe- 
rentiae circulari B LA occurrens in £• DuQa GL 
patet effe anguluni BG L=figl^ adeoque refta 
GL parallela erit radio gfi^ & extenfa GL-^ fi 
opus fuerit , per punftum H tranfibit • Quare in 
parallelogrammok GHAg erit AH^Gg ^ & id 
parallelogrammo KAGg tt\t A K = G gixxn^e erit 
AH^AK. Eft autem refta AK aqualis arcui 
circulari B L. Erit igitur AH^B L^ adeoque cum 
fit DH: BL^DGiGB, erit DH.HA^DG: 
GB. Q. E. D. 

CoROLLARiUM L Exteufa Ordinata A C ufque 
ad Curvam Cy cloidalem in (S > erit AC^8Cy adeo- 
que cum Ordinatse A 8 bifariam ^ & ad reftos an- 
gidos dividantur a diametro DE circuli defcripti 
DEH, ferit ipfa D £ Axis Cycloidis. 






COROIXARIUM II. Quoniam in Cycloide yxA-Fig.JIl. 
gaii pundum defcribens D eft idem pun£him B , adeo- 
que €&.GD^GB, erit arcus circularis DH^ HA • 

PROPOSITIO II. 

Sk a quovis punfto A Cycloidalis Curvae DAd Fig. 
demittatur ad axem perpendicularis AC occurrens/f^.,^. 
circumferentis circuli defcripti in -^ j & junfta A H 
fiat angulus CAM^CAHi denique per punftum.ff 
ducatur tangens HM occurrens reftae A-Af in -Af. 
Dico reftam HM fore «qualem arcui circulari D H. 

Ex centro producatur GH. Quoniam angulus 
MHC^DGH^ erit angiAus HGA^MH A . 
iSed per hypothefim angulus GAH^MAH. Er- 
go fimilia erunt triangula HGAj MHA; adeo- 
que erit M HiHA^H G: GA . Eft autem per 
Prop. I. DH.HA^GH: GA. Erit igitur MH:HA 
«Z>^:^Aiadeoque MH^DH. Q.E.D. 

PROPOSITIO IIL 

Pofitis iifdem refta A M tanget Curvam Cycioi- 
dalem in pun6^o A • 

Ducator c 8 infinite proxima Ordinaias C A ; 
A n parallela tangenti circulari HM^ Ar paraliela 
axi D E . Extendatur A M ufque ad ^xem Cycloi- 
dis in pundo iV. Quoniam eft per Prop. I. arcus 
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DtiiHA in ratione conftanti GHiGA^ ac in 
eadem ratione e^DhikS^ erit DH:H A^Dh:h8i 
unde erit difFerentia antecedentium ad difFerentiam 
confequentium ut unum antecedens ad fuum confequens^ 
fcilicet ^A — A/2:/2(J: :/)//:// Auti GHiGA. 
Sed eft angulus An8 —HGA. Ergo triangula AnSy 
HGA erunt fimilia } unde erit anguius A8r=s DA H. 
Eft autem per hypothefim anguius D A H= NA C . 
Quamobrem erit angulus ASr^NAC^j adeoque 
fimilia erunt triangula reftangula A8 r^ A C N , ac 
per confequens erit r8:Ar^AC: C N . Ergo re- 
&.^ C N erit fubtangens , & refta, A N tangens Cur- 
vae Cyclodialis in punfto A . Q. E. D. 1 

CoROLLARiUM I. Hinc extenfa AH^ fi opus 
fuerit , ufque ad circumferentiam circuli genitoris in 
P , jungatur B P j haec erit parailela tangenti A M. 

CoROLLARiUM II. PraBterea tangens in vertice 
D Cycioidalis Curvae parallela erit Ordinatis. 

CoROLLARiUM III. Bafis d E tangit Curvam Cy- 
cloidalem in pun6lo d. 
Fig. ir. CoROLLARiUM IV. In Cycloide Contrafta duda 

per A ordinata A O , erit tangens in pund:o O ut 
O Q^ parallela axi D E . 
Fig.F. CoROLLARiUM V. In Cycloide Protrafta dufta 

tangente AR zii femicirculum DHE , 8c per pun- 
6him R afta Ordinata S O , erit tangeos in ut O Q 
paralleia radio GR. y 
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CoROLLARiUM VI. Quoniam in Cycloide Vulga* 
ri pun£him D coincidit cum B y erit angulus DAH^ 
DHCi adeoque angulus MAC^DH C. Quare 
m Cycloide Ordinaria tangens AM parallela erit 
chordae DH. 

S C H OLI UM. 

Hinc derivatur aequatio Cydoidis . Etenim pofi- 
ta CA^y, GCm^x, GD^r, GB^n, erit 

r8^dy, Cc^Ar^^dxy CH^Vrr^xx; 

adeoque. cum fit rh'.rAwmCA\CH, erit dy. 

^dx^n-^x-.l/TTi:;^-, unde ^nxdy A^^IEL, 

PROPOSITIO IV. 

w 

Cyclois D O d Contrafta concava eft ad axem Fig. VI. 
D E , atque in eadem Ordinata A O e^ Maxima • 

I. Per pun6him quodvis A acceptum in Cycloi- 
daii Curva D O ducatur perpendicularis A C ad axem 
D E j &L per idem punfhim A ducatur tangens A Af $ 
inteliigatur autem re6lam 8c efle infinite proximam 
Ordinataej AC ^ Sc S fn tangere Curvam in punfto S • 
Denique conneftantur reftae AH, Ah^ & ducatur 
•tefta AP parallela tangenti 8m. Quoniam eft per 
•Prop, III. angulus C AM^DAH ^ & angulus 
-C &m^c4hy erit angulus CAM minor angulo 



cSm feu CAPi adeoque refta A M occurret Sm 
ia punfto ut s. Sed angulus «iJ/w — CAP eft acu- 
tus* Erit igitur acutus angulus MAP^Msmi un- 
die erit obtufus angulus A ^ ^ . Hinc manifeftum eft ^ 
partem D O Cycloidalis Curvae «fle Concavam ad 
axem DE. Eodem Tatiocinio demonftratitur , reli- 
quam partem O d effe pariter Concavam ad eumdem 
axem D E i adeoque Cycloidalis Curva D Od con- 
cava erit ad axem DE^ 

n. Demonftratum eft in Cor. III. Prop. IIL tan- 
gentem O Q parallelam «fle axi D E i adeoque Or- 
dinata ji O erit Maxima in Cycbide Contrada. Q.E. D. 

PROPOSITIO V. 

Fig.VII. In Cycloide Protrafta dufta tangente -^iJ ad 
femicirculum D RE^ & per punftum R dufta Or- 
dinata S O ^ dico ipfam Cycloidem gaudere iu puni- 
fio O flexu contrario , ita ut pars D O concava fit 
ad axem D E\ reliqua *autem pars O d ad eumdem 
axem flt convexa. 

L Quod pars D O concava flt ad axem D E ^ 
demonftral>itur ^odem ratiocinio y ^od in parte pri- 
ma Propofitionis antecedentis expofui • 

IL Per pun6^um quodvis A in curva O d acce- 
ptum ducatur re6^a A C perpendicularis ad axem D E\ 
& Ordinatae A C intelligatur 8 c infinite proxima } in- 
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de per pun&a A d dncantut tangentes AM^ 8 ^ i. 
denique re6b& AH , Ak jungantur • Quoniam eflr 
per Prop. IIL ai^afas. C AH^ C AMy ac prste- 
feaai^ulns CAh^c^m^ erit angnlus CAM^cSfn^ 
adeoque du6la AP parattela ^m, patet occurrere 
re6^am A M extenfam re&x Sm in pun6^o ut ^ . At 
cum iit angulus C AM acutus , multo magis acutus 
jeft an^ks P AM^msMi adeoque angulus A^^ 
erk obtufus. Hinc mani£cftum eft^ partem Od con- 
Yexam fore ad axem D E ^ Q. £• D*. 

PROPOSITIO VL 

Si abfoluta Ramo dD d Cycloidis; progrediatur Fig. ^ 
circulus.il b l fupra reflam b b extenfam , ita ut pim-FIIIJX. 
£kun defctibens d abfolvat novum Ramum dMd^cur 
jus axis NM. Dico fore da axem Ramoram dA y d8* 

Circa axem NM defcribatur circulus N O M, 
qui squalis erit, & iimiliter pofitus circulo E DT ^ 
cum Gnt squales ^ & fimiliter pofiti Ratni dD d^ 
dMd Cycloidis» Ordinetur CA> qus extendatur 
ufque ad circumferentiam circuli N O M vx O . Quo^ 
niam eft per Prop^ L DHiHA in ratione conftan* 
ti 9 & in eadem conftanti ratione e& MO : O 8 erit 
DH.HA^M0i08y unde cum fit arcus DH 
— MO,erit HA^0 8. Sed eft HF^FQ. 
Erit igitur FA^F8, adeoque erit da axis Ramo^ 
rum dA^ dd. Q^E.D. 
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Fig. CoROLLARiUM L Ergo in Cycloide Contrafta 

f^III. axis da occurret Ramis dAD ^ dSM in Nodo S. 

CoROLLARiUM II. In Cycloide Vulgari Rami 
dMdj dDd folium non effingunt, ut in Cycloidc 
Contrafta, fed cufpidem in punfto d. 

PROPOSITIO VIL 

Pofitis iifdem fi prsterea accipiatur de^DE, 
& fupra de tamquam diametrum defcribatur circulus 
dhe. Dico fore circumferentiam dkiAA in ratione 
conftanti G DiG B j & extenfa ordinata A C ufque 
ad circumferentiam in Z, in eadem ratione conftan- 
ti fore circumferentiam D ETiT 8 • 

I. Cum fit D HEiEd in ratione conftacti ^er 
Prop. I. , & in eadem ratione conftanti fit DHiHA^ 
erit D HEzEd^DHzHAi unde erit etiam dif-^ 
ferentia antecedentium ad differentiam .confequentium 
ut unum antecedens ad fuum confequens ; adeoque 
erit EH^dAihAi.DHE: Ed^ eft autem DHEi 
Ed^D GiG £ per Prop. I. Ergo erit dhihA^ 
DGiGB. 

II. Quoniam eft dh^ET ihAiiD H E i E d 
ex praeoftenfis, erit etiam fumma antecedentium ad 
fummam confequentium ut unum antecedens ad fuum 
confequens j adeoque erit DET\T8 — DHEiEd^ 
Scd eft per Prop. I. D HEiEd^D G iG B. Erit 
igitur circumferentia DETiTB ^D GiGB. Q.E.D^ 
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PROPOSITIO Vill. 

Si ex punfto contSaftus A ad tangentem AM %• 
'Cycloidis ducatur perpendiculaos A/^j dico hanclf^.,^* 
fore parallelam re&^ A H . 

Quoniam in triangulo ACH xt&xxs eft angulus 
Cy fumma angulorum CAH^ CHA unum re6bim 
eificiet ;' adeoque cum fit ex hypotheii re6his angu- 
ius FAMy erit angulus CAH^CHA^F^M\ 
fed eft per Prop. III. angulus CAM^CAH.Ev- 
go erit angulus CHA^CAF^ adeoque erit re6la 
if ^ parallela reftse AF. Q.E.D- 

CoAOLLARiUM L Hinc axis E D erit perpen- 
dicutaris ad tangentem in vertice D Cycloidis . 

CoROLLARiUM 11. Perpetidiculari^ ad tangentem 
J£ in punflo d Cycloidis paralleia erit axi D E . 

GoROLLARiUM UL In. Cycloide Contrafta per- Fig.IK 
pendicularis ad tangentem in pun£^o O erit ipfa Or- 
dinata A O . 

CoROLLARiUM IV. In Cycloide Protrafta per- Fig. F. 
pendicularis ad tangentem in pun£):o O Flexus paral- 
lela erit tangenti AR, du£ls ad femicirculum DRE. 

CoROLLARiUM V. In Cycloide Vulgari perpen- 
dicularis A F paraliela erit chord® E H . Etenim cir* 
culi B P Ay D H E coincidunt . 



PROPOSITIO IX. 

Ffg.x. Lemma. Si ui feniicircula D H E. ducatui: Ordi- 
nata qusvis H C perpendici^aris ad diaimettum Ji^E y 
& iili iit inflnite proxima ch^ «xteara: chorda DH» 
^lonec occurrat ordinatae c h pariter exten£e 'vi p , 
& per punftura H du6ia H o parallela diametro VE^ 
dico fore arcuoi infiniteHiBuin Hh^^kp ^. ac; ^aste- 
te?i.po:Hh — ko^ECiCD, 

I. Per pun6hun M ducatur. tangens.. HM. Fatct 
effe angulum DHC^Hphy & angukim DHM 
^hHp-y fed angulus.Z>/irC«=Z>/fiW. Ergo.erit 
anguhis h Hp *=? Hp k ; adeoque Hk^ kp * ■ 

II. Ex centro producatuir G..H , Qvoniam flrian^ 
gula GCHy Hvh iuntiimilia» erk Hki.ko*^HG: 
GC; unde erit Hk-h-ko^p oxH k--hoi:HGAT 
GC:HG-^GC, Eft autem HG-^GC^CE, 
HG — GC^DC, jQoate erit po-.Hh-^ho^ 
CExDC. Q.E.D. 

CoROLLAH. Quoriiam eft /fi4a=A/r,;manifeftum 
eft fore Hp squalem duplo Elementi chordae D H» 

PROPOSITIO X. 

Fig. ^patium extecnum D A F Cych>idis contentum 

jr/. A7/.fub tangente DFva. vertice D , ordinata F A paralleU 

axi DE, 8^ Curva DA, aequaUs eft fegmento cir- 

culari DCH ma. cum reftangulo contento fub refta 
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EA96C difFerentia arciB D H ah ejus finu M C in 
Gycloide Protraftaj & in Cycloide Contrafta «qua« 
lis eft difFerends iegmenti circulans DC H ^ prae- 
di£):o ref^aogulo • 

Ordinatas CA infinite proxima Gt c8 j cui oc- 

currat chorda DH extenfa in p . Per punfta -fl^A 

ducantur re6i£ Ho^ Ar parallela^ axi D£ , & per 

pun^m A ducatur A ^ parallela ^chordas D M . Quo« 

niam eft per Prop. III. angulus AS rtrrz^CA H , & 

anguli in pundtis r, C funt re^i^ erit triangulum ArS 

fimile triangulo ACH-, adeoque erit rSirA^^AC: 

C H . At cum fint triangula Ars^ D C H fimilia eft 

rAxrs^CDiCH. Erit igitur ex -«qualitate ordi-* 

nata rSirs^se^ A C D: CH^ uti A C : CE $ adeoque 

8s:sr^AE:ECi eft autem rs^vp^^opt 

Hk^ho^ECxCD. Quare wt sSiHh^ho^ 

AE:DCi adeoque sS .D C^X.M h-^ ho}. A E . 

At cum (it s r :rA^ H C:C D y eft reftangulura 

rs.DC^rA.CH. Ergo in Cycloide Protrafta 

re6^angulum rS^DCfew An.AF elementum fpa- 

tii D AF y erit «quale reftangulo M .HC-^ 

{H h — h o) .A E i unde fpatium Hextemum D F A 

erit aequale fegmento circulari D C H una cum re- 

6^angulo contento fub refta AE y ^&l difFerentia ar- 

cus D H &h ejus finu H C . At in Cycloide Contra- 

fta erit redangulum rS .D C feu A^.A /'aequale 

feftangulo H o . M C ^ A E . {H h^ h o) ^ unde fpa- 
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tiam extermim ADT aequale erit fegmento circula- 
n DC H minus refiangulo . contento fub A E , Sc 
diflFerentia arcus D H ah ejus finu HC. Q. E. D. 

Fig.XI. CoROLLARiUM I. Hinc in Cycloide Protr^fta 
dufta perpendiculari dl zA reftam D F ^ &L divifo 
femidiametro GE bifariam in punfto K^ erit totum 
fpatium externum Cycloidis Ddf a^quale re6hingulo 
fiib circumferentia DHE femicirculi, & refta AK. 

Fig.XII. CoROLLARiUM 11. In Cycloide Contrafta ordir 
nata AO ^ &l per punftum O dufta refta I O M 
parallela axi D E ^ quas tangenti in vertice D oc- 
currit in /, & bafi Cycloidis extenfa^ in Af, erit 
totum fpatium externum DOI-^dOM^DHED^, 
AR.DE — AE.DHR^DA.ENR. Etenim 
conftat ex Prop. efle fpatium DO I^ DR. AD--- 
AE .{DHR — RA). Eodem ratiocinio demonftra- 
tur efTe fpatium dOM^ENRA ^DA. (ENR-- 
RA). Ergo erit D O I^dO M^D H E D ^ 
AR.DE^AE.DHR^DA.ENR. 

Fig.XL COROLLARIUM III. Quoniam in Cycloide Pro- 
trafta eft per Prop. I. circumferentia DHEiEd^ 
EGiG A uti D E:AB y erit permutando circum- 
ferentia DHExEDt=^Ed\AB j adeoque erit 
E d .D E\D tidl^ABxAK^ ^z dividendo erit 
DEdAi Di^dl^BK.KA. Sed eft area Z>A^/: 
DHED—AKiKE . Quare erit area interna Cycloi- 
dis Protraft^ ad femicirculum DHE in ratione BK.KE. 
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CoROLLARiUM IV. Area intema dOD Cydoi-Fig* XII. 
dis ContraftaB aequalis eft circumferentiaB DHE.BE-^ 
DRED. Quoniam eft per Prop.L RHDiRO^ 
EGiGA uti DE.BA^ erit reaangulum R O . DE^ 
BA.RHDi adeoque AO .DE^DE.AR-^BA. 
RHD. Sed eft area externa DO I-^dOM^ 
DRED-^RA^DE — AE.DHR-^DA.ENR. 
Ergoeritarea intemsi DOdc^BE . DHE-^DRED . 

CoROLLARiUM V. Hinc in Cycioide Vulgari area 
extema i?A/' «qualis «it fegmento circulari DC H^ 
adeoque tota area externa sequalis erit femicirculo^ 
& area interaa erit ejufdem femicirculi tripia. 

PROPOSITIO XL 

Poiita conftrodione Figurae in antecedenti de-Fig.XIIL 
fcripta, ac praeterea fi extenfa diametro DE donec Xir. 
D O^z DB , & ipfi D O erefta ex D perpendi- 
culari D N^ zD A , ope femiaxium D O , DN 
defcribatur Quadrans EUypticus O RN^ inde ere^ 
radio GS perpendiculari ad diametrum DE iiat 
D H\DV in ratione D Si DG^ denique ducatur 
^Q paraUela SN, &. in Eilypfi ordiaetur QR. 
Dico fore arcum EUypticum O R aqualem arcui Cy- 
cloidaU D A . 

InteUigantur reftae vq ^ qn infinite proximae re- 
6lis ^ Q , Q -R . Quoniam ex hypothefi eft D H i 
D /^«s D S i DG y erit Hp duplum elemend chor- 
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^^ D H per Cor. Prop, IX- ad Vv elementuxn D V 
in ratione D S ad dimidium D G . Sed eft Kv x 
(Iq^DVxDCl xxti DSiDN. Ergo entHpi 
Qq ita quadratum ex 2?5 ad dimidium reftanguli 
ND G five ad reftangulum ADG ^ cum fit D A 
dimidia DNi eft autem D S' lAD G^E Di D A 
uti £ Z : \/rf ^ <lu6la J?Z parallela rgft^ -^//^. Qua- 
re erit Hp : Q^q=^E ZiAH . Sed propter fimilitu- 
dinem triangulorum Aj(5, AE H eft A8: Asc:^ 
A HiHE . Erit igitur ex aequo perturbate A ^ : 
qq^EZ.EH . Sed eft Rn.Q^q^E ZiE H . 
Ergo ^it A6^:Qy = i?/z:Qy} adeoque A (J =» 
-Rnj unde erit arcus EUypticus Oii aequalis arcui 
Cycloidali Z>A. Q.E.D. 

CoROLLARiUM I. Ergo femicycloidis arcus Di 
asqualis erit arcui Quadrantis Ellyptici ON . 

CoROLLARiUM 11. Hinc arcus femicycloidis Or- 
dinariae erit duplus Axis . Etenim in hoc cafu evane* 
fcit D O } unde quadrans Ellypticus fit aequalis axi 
D N . Sed refta D N t^ axis Cycloidis dupla . Er- 
go arcus femicycloidis Ordinariae duplus erit Axis • 

CoROJULARiUM III- Prasterca in Cycloide Vul- 
gari arcus D A duplus erit refpondentis chordae D H 
circuli . Cum enim fit DH:D F^DS xD G ^ & 
DV.Dq^DS.DNfcM zAD,entDH:DQ=^ 
D S* : 1 A D G . Coincidentibus autem punftis D B 
in Cycloide Vulgari eft quadratum ex DS «quale 
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reftangulo ADG. Ergo erit D H diipidia D Q , adeo- 
que cum arcus Ellypticus O R aequalis arcui Cycloi- 
dali D A fiat aequalis D Q , erit chorda D H dimi- 

dia arcus Cycloidalis D A^ , 

• • « 

S C K O L I U M I. 

In demonftratione Propofitionis antecedentis dixr 
efle ut E Z :E H ita RmQ^ quae eft proportio tan- 
gentis RX ^d fiibtangentem QX. Haec nova Elly- 
pfis proprietas hac methodo demonftrator . Centro D 
intervallo D N defcribatur quadrans NP , & exten- 
datur i? Q ad illius circumferentiam in punfto F. 
Patet effe DS' .DH^^DGiDC. At cum fit DHz 
1 DV^DSiDG, eftetiam DW.DF^^DS^i 
DG^ VLix E D i D G . Ergo ex aequalitate perturbata 
erit DS^iDr^^ED.DCi unde etiam erit DN'i 
D Q^^EDiDC, ac dividendo erit FQ^.DQ"^ 
ECXD uti EW.HD\s adeaque zxvcFQ.DQ^ 
E H : H D • Sed per Ellypfis proprietatem eft Q JC 
ad ordinatam Q R in ratione compofita ex rationibus 
FQiQD j NDiDO. Ergo cum fint praediftae ra- 
tiones aequales rationibus EHiHD ^ ADiAE vel 
DHiHZ, erit QX:QR-^E HiHZ; und^ cum 
fint anguli H , Q re6ti , erunt triangula E H Z ^ 
if^A^fimilia, atque adeo erit RX:XQ^EZ:EH. 
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SCHOLIUM II. 

Lubet exponere ejufdem arctis Cycloidalis Z>A Re- 
Aificationem analyticam. Quoniam triangula (Frop. III.) 
ArSf CAH funt fimilia, erit A^: Ar^AHx 
HCy unde vocata GC^x, CA^y y DA^s^ 

five vocata !tJL±ii.^m erit (^) ^ ^^f^«.^~ 

Quare re£lificatio arcus D A pendet ex integratione 
Formulae {^A) qus hoc pafto traftanda eft . Pofita 

X «s — ~- praediftam formulam transformo in hanc 



^ — j^y^y^^f^^^^^^^Liz! _ . Litter» A , B 

exprimunt quantitates conftantes pro lubitu determi- 
nandas . In formuia transformata utile erit ponere 
A^ r B y B ^r j nam eadem formula reducitur 
in hanc dyViny^r^ ^r-Snf ) ^ ^^-^^ integrale no- 

^(^^r —ry > ^ j^j^ 

tum eft fpef^are ad arcum Eilypticum -pr- . Qua- 

/%.Xr.drantis Eilyptici LP ^ cujus femiaxis major I P ^xx 

(z n •+• z r) vz i minor L I aequat {zn — a r) l^x , 

vel (ir — zn^rx^ prout n major vel minor fuerit rj 
abfcifla autem in femiaxe majori accepta IK^y. 

st n "4* j2 r 

— p^ • limites enim , inter quos j contineri debet 
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hoc e& :±,y^Oy ^yrs yT77 in Cycloide locum 
habent. Pofita DN^zDA, DO^ zB O, Sc Ce- Fig. 
miaxibus DO y DN defcripta Eliypfi ORN-, inde XIJI. . , 

accepta i? Q — y . '"T"' , erit OR^^L. Ere- ^' 

■ ' ^ 2rr ^ r 

fto femidiametro GS perpendiculari ad />£, jun- 
gatur DSi & fiat DS.DG^DH.DV^ deni-, 
que dufta VQ^ aequidiftanti SN\ dico fore Z)Qa=» 
^ , ^n-^^r ^ Etenim cum fitGC— jc, G D^r^ 

^ 2rr 

erit DH^ t^(z r . r — Ar)= ^^a .j/ j cumque fit 
DS.DG^DH.DV ent DV^y. Sed eft 

pSiDN^ D V.D Q>Ergo erit Kz77:2n-H2r;: 

j^:2?^»j^.- y } adeoque erit OR^DA. 

PROPOSITIO XII. 

Si per pun6him quodvis A Cycloidalis C\xrvdtFig.xyi. 
ad axem D E ducatur perpendicularis A C occurrens XFII. 
circumferenriae circuli D H E in pun6^o H , & jun- 
£tdi AH ^A hanc per centrum G ducatur perpendi- 
cularis G F . Dico radium ofculi A R fpe6^antem ad 
pundum A efle reftarum HF ^ H A tertiura pro- 
portionaiem • 

Intelligatur c 8 infinite proxijma Ordinatae C A , 
& per punf^a AH ducantur Ar^ Ho parallelas 
axi . Conneftantur reftae G H^ R8 ^ Ah^ & radio 
Ah defcribatur arcus hn. Quoniam triahgulum knH 



fimile eft triangulo H F G ^ erit hn\Hh^H F x 
H G *y deinde cum triangulum H ho fimile fit trian- 
gulo HGC j erit Hh\Ho^HG\HC\ denique 
quia triangulum A r ^ fimile eft triangulo C A H 
(Prop. III.) erit Ar ^ H o : A 8 II C H : H A . Ergo 
ex aequalitate ordinata erit h n: A8^ H F : H A . 
At cum fint AR ^ 8 R paraliel» reftis H A , h A 
per Prop. VIII. , angulus n A h^A R8 9 unde h n : 
A8^AH.RA.Etit igitur AH:RA^HF: 
HA, & invertendo RA:AH^AH:HF. Q.E.D. 

CoROLLARiUM I. Hihc in angulo refto HFG 
applicata H a^H A ^ & ex punfto a ipfi a H ere- 
fta riormali al occurrente in / reftas AH^ com- 
pleto parallelogrammo JHAR erit AR radius 
Ofculi in punfto A . 

CoROLLARiUM II. Radius Ofculi in vertice D 
crit reftarum AD ^ DG tertius proportionalis , & in 
punfto d ent tertius proportionalis reftarum EG^EA. 

CoROLLARiUM III. In Cycloide Protrafta radius 
Ofculi in punfto flexus erit infinitus , & in Cy- 
cloide Contrafta radius Ofculi in punfto O , in quo 
tangens parailda eft axi^ squabitur Ordinatas^ AS 
femicirculi D H E ^ 

CoROLL. IV. Quare in Cycloide Vulgari radius 
Ofculi duplus erit chordae in circuio refpondentis , 
cui etiam erit «quidiftans ; radius Ofculi in vertice 
duplus erit Axis } denique in pun6^o d erit nullus • 
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OPUSCULUM III. 
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SECTIONE DETERMINATA. 



«4^ 9J l^» 




P R^ F A T I O. 



• » 

V^Uamvis "Problemata , qu» in Opere 
Apollonii reftituto refolvimus, non fint dif- 
£cilis indaginis , {i Calculuai algebi*aicum 
advocenius ; tamen requirunt peculiarem m- 
duAriam , fi AnalyH Gebmetrica ad ea fol- 
venda uti velimus , qus evidentiam , & de- 
monftrationum elegantiam iibi propriam jun- 
gat brevitati Algebrs Speciofae . Hanc elegan-< 
tiilimam methodum tanti fecit Hallejus , ut 
improbo labore ex Arabo in Latinum Opus 
ApoUonii de Sedione Rationis vertere au- 
fus fit ; nec nbn ejufdem Opus alterum 
de Seftione Spatii eadem methodb refti- 
tuerit . Cum opera , ac ftudium Halleii. Geo- 
metrsB Maximi in verfione, ^C reftitutibne 
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traftatuum Veteris Geometr» , tum cura 
operum Analyfeos Geometricae Amiquo- 
rum , quae omni, tempore fiiit Geometris, 
in caufa fiiere, cur hanc meam reftitutio- 
nem traftatus de Seftione Determinata pu- 
blici juris facerem; de cujus reflitutionis fuc- 
ceflii pauca lubet prasfari . 

Cum idi£hun Qpus Apollonii fumma cum 
voluptate perlegerim ea ratione, ut Analyfi 
Recentiorum Analyfim geometricam Antiquo- 
rum Geometrarum conjungerem, mihi fum- 
mopere difplicuit datum non efle reliqua 
Analyfeos Opera perluftrare , quas injuria 
temporum perdita funt . Compertum eft , 
Pappum reliquifle nobis, & defcriptionem 
Operum Veterum Geometrarum , qu» ad 
refoluta loca pertinebant, & Lemmata, quaei 
in eifdem Operibus defiderabantur . . Confide- 
rata igitur defcriptione Operis reftituendi, in- 
veni ordinem, quo idem Opus contineri de- 
bebat, fcilicet Problemata fex Libri primi, 
Epitagmata, five difpofitiones punftorum quin- 



decun , ac tria Problenata Librl fectindi , 
difpofitiones punfitorum novem . Geometr» 
autem judicent, an mihi, vel potius Codici^ 
bus error triboendns Ht de niimerd Epitag- 
matum Libri primi ; etenim Codice^ Mis. 
Bibliothecae Savilian», referente Hallejo, ha- 
bent, fexdecim efle pun£lorum difpofitiones, 
fed Hallejus fatetur ingenue , quod » Greca 
» Pappi in hifce Codicibus faepiufcule luxata 
» funt , & depravata » . 

Verfanti mihi diurna manu, atque no- 
Stamz in Opere ApoUonii detegere contigit, 
quatuor poftrema loca libri primi levi mu- 
tatione fa6la convenire cum primis quatuor 
Problematibus Tra£iatus de Se£iione Deter- 
minata: quemadmodum olim accidit Hallejo, 
qui Problemata duo de Se£lione Rationis , 
& de Se£lione Spatii conjun£li{Iima , ac quafi 
germana efle cognovit .- Hoc lastatus inven- 
to aggrefliis fum caetera Problemata, & fe- 
liciter incidi in Analyflm Geometricam , 
quas ad Lemmata Pappi ducebat . Quamobrem 



\ 



fpero, hanc meam reftitutionem TraSatus 
de Seflione Determinata , Geometris gra- 
tam efl°e fiituram , nec multum ab Opere 
Apollonii , fi quando lumen viderit , di- 
fcrepaniram . 
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IS Juhjiciunmr Ubri duo de Se3ion^ 
Determinata , quos etiam ad modum prace" 
demlum unam Propojitionem dicere liceat, fid 
disjunBam ; qu<e hujufinodi ejl » Datam rC' 
» Bam infinitam in und punUo ficare , ita ut 
i> e reSis imerceptis inter ilbid , & punBa in 
» Ula ^data, vel quadratum ex una, vel rC' 
» Banmiluni. fiib duahus imerceptisy datam 
» habeat rationem, vel ad contentum fiib alia 
» imercepta , & data quadam , vel etiam ad 
» comentum fiub duabus aliis interceptis , id- 
» que ad quam partem velis punSorum da- 
» torum . » Hujus autem quafi his disjunBa > 
& intricatos Diorifinos habentis , per plura 
necefifario faBa efi demonfiratio , Haru: autem 
dedit Apollordus communi methddp tentamen 






faciens , ^c folis rcBis lineis ujiis , ad exem- 
plum fecundX libri Elementorum primorum 
Euclidis ; ac rurfus idem demonjlravit inge- 
niofe quidem , . & rnagis ad injiitutionem ac-^ 
comoddte per femicirculos . Habet autem pri- 
mus liber Problemata fex y Epitagmata five 
dijpofitiones punclorum Jexdecimy lyiorifmos 
quinque y quorum quatuor quidem Maximi 
Jiint j Minimus vero unus • Sunt autem Ma^ 
ximi ad Jecundum Epitagma fecundi Probte- 
matis y item ad tertium quarti Probtematis ^ 
ad tertium quinti j & ad tertium fexti . Mi- 
nimus vero ejl ad tertium Epitagma tertii 
Problematis . Secundus tiber de SeSiofie De- 
terminata tria habet Problemata y dijpofitiones 
novem y determinationes tres ; e quibus Mi-^ 
nima Jiint ad tertium primiy ut & ad ter- 
tium fecundi; Maximum autem ejl ad ter^ 
tium tertii Probtematis . Lemmata habet Li- 
her primus XXVIL , fecundus vero XXIV. 
Injiint autem in utroque tibro de SeBione De- 
terminata Theoremata oBoginta tria. 



\ 



«**^ 99 2H1^® 




DE 

SECTIONE DETERMINATA 

PARS PRIMA. 



LIBER PWMUS. 
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PROBLEMA I. 



Atis; te&is G^ CD , ac prseterea data ratione /J^. /. 
M zd N.i invenire oportet punftura F in re£ka C/?, 
ut intcf ceptatum CF y DF teSanguIum contemum 
fub una, & re6ba data G fit ad quadratum alterius 
jn ratione data M ^A N^ 

H Sit pun6lunv F quasiitum ita ut re6^angulum 
^ CF.GiDr^MiN. Fiat MiN^G.DPi 
» data autem ratione G \D P y atque ipfa G , data 
» eft etiam DP ^ zc dato punfto D punftum P da- 
» tur , adeoque refta D P datur magnitudine , ac po- 
» fitione . Erit igitur C F . G i D F^ ^Gi D P ^ eft 
» autem G : D P ^ C F . G : C F . D P i adeoque erit 
CF.G:DF"^CF.G:CF.DPi unde reftan- 
» gulum CF.DP^DF". Quare erit CF:DF^ 
» DF;DP ac componendo CD:DF^FP:D P ^, 
y^ undc rcftangulum CDP^D FP . At reSangui- 
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» lum C D P datur j ergo reftangulum D FP dabi- 
» tur applicandum ad reftam DP excedens quadra- 
» to } unde punfhim F in refta C D determinatur . 

THEOREMA L 

Si reftangulum CDP fit squale reftanguio 
D FP y patet pun6him F cadere in refta C D . Di- 
co effe reftangulum C F . G\D F^ ^G\DP . 

Quoniam reftangulum C D P^ D F P , erit 
CD.DF^FPiPD, ac dividendo erit CFi 
DF^DF.DP. Quare erit CF.DP^DF^, 
adeoque reftangulum CF.G\DF^^CF.G.CF. 
DP, elk autem C F . G : C F. D P ^ G : D P . 
Ergo erit C F . G : D F*^ G: D P . Q.E.D. 

CoROLLARiUM . Manifeftum eft , pun6him H 
proprius punfto C auferre rationem minorem^ quam 
qu« fefta eft a punfto F remotiori. Eft enim CH. 
G : D H^ : < :C F.G : D F^ ^ cum antecedens pri- 
mae rationis minor fit antecedente alterius^ & con- 
fequens major. 

CoMPosiTio Problematis . 

Fiat M:N^G:DP y & applicetur ad reftam 
DP reftangulum ^quaie reftangulo CDP excedens 
quadrato , uti reftangulum DFP . Hinc habetur 
pun6him jF, quod folvet Problema, & quidem mo- 
do fingulari } nempe erit C F.GiD F^ ^M:N . 



PROBLEMA II. 

lifdem pofitis , quae in praecedenti Problemate , Fig. IL , 
invenire pun£him F in refta CD extenfa ad partem ///. 
/?, ut interceptarum CF^ D F reftangulum conten- 
tum fub una , & re£la data G fit ad quadratum al- 
terius in data ratione M ad N. 

Epitagma I. 

» Sit punftum F tale , ut reftangulum CF.G' Pig.Il. 
» D F* =:^M:N. Fiat M : N= G : D P ; cumque 
» refta G detur^ refta quoque DP dabitur magni- 
» tudine , ac pofitione . Erit igitur CF.G:D F*=^ 
» CzDP, eft autem G:D P^CF.G:C F,DJ>i 
» adeoque erit C F, G : D F' ^ C F. G: C F. D P; 
» unde reftanguluifi CF.DP^DF', Quare er^ 
>♦ CF:FD^FD:DPy & dividendo CD:DF^ 
» FP:DPy unde redangulum CDP^DFP. Ap- 
>* pUcando igitur hoc ad datam re£lam DP exce- 
» dens quadrato , habebitur pun6him F qusfitum . h 

Punftum F tantum folvit Problema . Nam fi fit 

» 

aliud pun£him ut H , demonftrabitur eadem Analyfi 
efle reftangulum CDP^DHP j adeoque erit 
DFP^DHP , quod fieri non poteft. 

THEOREMA 11. 

Pofito reaangulo CDP^DFP, dico efle re- 
dangulum CF .G: D F^^GxD P , 

n 
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V 



Cum fit reaangulum C D P ^DFP , enx. CD-. 
DF^FP.DP, ac componendo CF.DF^DFx 
DP', adeoque reftangulum CF,D P—DF^, Qua- 
re erit CF.G.D F^^C F,G.C F. D P , eft au- 
tem CF,G'.CF,DP^G:DP. Erit igitur CF, 
G:DF*^G:DP, Q, E. D. 

THEOREMA III. 

Frsterea dico , pun6bim F proprius puo6lo D 
auferre ratipnem majorem fe6^a a pun£^o JI remotiori. 

Etenim cum fit reflangulum DFP <. D H P , 
entCDP<.DHPi adeoque CD:DH:<-:HP: 
Z>P, ac componendo C H:D H : <, :D H:D P i 
unde re6^angulum C H.DP < DH' , Erit igitur 
CH.G:CH,DP:yr:CH,G:DH'i dk autem 
CH,G:CH,DP^G:DPi adeoque erit G: 
DP:^:G.CH:DH\ Q. E. D. 

CoMPOsiTio Epitagmatis I. 

Ponatur ratio G: DP squalis rationi M ad Ni 
inde appUcetur ad re6l:am DP re^langulum squale 
reftangulo C D P excedens quadrato, fcilicet DFP ^ 
qua applicatione fa6la habetur pun8um F quaefi- 
tum , idque folum folvet Problema > nempe erit 
modo fingulari- per Tlieoreiha II. III. C F , G \ 
DF^^MiN, 
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Epitagma. II. I : 

t 

» Sk punftum F juxta modoih alteruni ha ' ut Fig. III. 
,* DF.G.Cr^MzN , Fiat M.N^G.CP 
» qu£ dabitur magnitudine f ac pofitione . Erit igi- 
>» t^r DF.G.CF^^^^G.CPi eft autem G.CP^ 
» DF.G.DF.CP\ adeoque erit DF.GxCF*^ 
» DF.G'.DF.CP\ uftdc reftangulum 1^F\ 
„ CP^CF^. Quare erit D FzC F^C F:C P , 
» ac convertendo C D:C Fa^ FP'. C P ', unde re- 

M 

» ftangulum D C P^C F P . kt vero reftangulum 
n D C P datur j adeoque datum erit reftanguhim 
» C FP\ quate applicando illud ad re6him CP de- 
» iiciefis qoadrato , obtinebitut punEhim -Fqvuefitum . » 
' Si neftangulum DCP majus fnerit quadrato di- 
midife reft« CP, applicatio reftanguli ilUus ad re- 
ftam CP- fitn neqirit j adeoque Conftru6Ho Proble- 
matis non femper poffibilis erit. Fiet autem modo 
fingulari , fi exiftente punfto F in roedib reftafe C P 
(k reiftangultim C F P^DC P . Hinc » Inqairenda 
H eft ratio M ^^ N y vi fafta M:N^G:CP fit 
» reftangulum D C P aequale quadf ato dimidiafc C P 
f> feu reftangulo C FP punfto F bifariam divideh- 
» te reftam C P. y^ 

>» Puta laftimi. Cum reftatigulum DCP^CFP, 
^'erit CPiCF^FPxBC. Refta autem CP 
» dupla eft ipfius CFy adeoque PF feu C/^etiam 
>t dupla erit C/>. At refta C/) daturj adecque 
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» etiam refta C,F dabitur .magnitiadine , ac pofitio 
H ne ; unde etiam C P dupla ipfius CF. Quare ha 
^ betor ratio G iC P qua^fita • » 

' ' ^ THEOREMA IV. 

Si fit refta CP quadrupla CDj &: dividatiy: 
C P bifariam in punfto F^ dico. fore reftangulum 
DF.GiCF^^G.CP. 

m 

Etenim cum fit C F dimidia C P ^ 8l C D feu 
DF quarta pars ejufdem C P erit reftangulum DF. 
CP=^CF"i adeoque D F .G :C F' ^ D F . G i 
DF.CP.Ax vero e£t D F .G , D F.CF^^G : 
CP. Ergo erit DF.GiCF^^GiCP. Q. E. D. 

» Invenire modo oportet , an pun6lun^ F aufe- 
» rat rationem majorem , vei minorem ablata a pun- 
n fto quovis alio ^, fcilicet DH. GiCH^^. » 

» Conferatur igitur ratio G : C P cum. ratione 
» DH.G : CH\ five. ratio D H.GiDH.CP 
» cum ratione D H.GiC H* i mde^ CQnferenduip ^ft 
» reftangulum DH.CP cum. CH^i adeoque r^tio 
» CP: C H cum T3Ltione CH:DHj ac convertendo 
» conferenda eft rziioC P : PH cum ratione C H:DC'. 
f> unde reftangulum D C P cum reftangulo C H P . 
»^ Quoniam autem rpftangulum^ D C P ^ C F P con- 
. » feratur reftangulum C FP cum reft ^ngulo C H P.. 
» Manifeftum eft autem, quod reftangulum CFP-p^ 
» C ^P , quia punftum F eft in medio reft« C P.n 
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Praeterea dico rationem feftam a pun£lo Z' majo- 
rem efTe ratione fe^la a quovis alio pun6lo H in re6^a 
C D extenfa accepto . 

Quoniam in pundo F bifariam divifa eft re£la 
CP , erit reaangulum CFP > CHP . At reaan- 
gulum CFP^DCP. Erit igitur reftangulum DC P •>- 
C/fi>, adeoque CP:P H:> :C H.CD , ac conver- 
tendo CP : C^; <: : CH: HD.;mde reftangulum CP. 
DH<CH\ Quare erit reftangulum DH.G:DH. 
CP:-:^: DH.G: C H\^yt G:C P :^ : D H . G: 

CH\Q.E.D. 

CoROLLARiUM. Quoniam rcfta C P e&. quater 
CD, erit ratio Maxima DF.G:CF' aequalis ra- 
tioni G: 4C D » » Denique comparanda eft ratio 
» fefta a punfto H pfoximiore F cum ratione fefta 
» a pundo / remotiori, fcilicet ratio DH.Gi CH^ 
» cum ratione D I . G i C I^ . v> 

yf Sii D H.G :C H' ^G : C K^ quae major erit 
» re6la C P . Quare conferenda venit ratio G :C K 
» cum ratione D I ^G iCTy ac eadem Analyfi prae- 
» cedenti invenies conferendum effe reftangulum CHK 
» cum reftangulo C IK. Conferatur modo reftan- 
» gulum CFK cum CHK. Eft autem reftangulum 
» C HK^DC K. Ergo comparandum eft reftan- 
>» gulum C FK cum DCK. Sed reftangulum CFP^ 
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>» DCP'f quare conferatur reftangulum C F,KP cum 
M redangulo DC.PK, Manifeftum efl autem efie 
» reftangulum CF .KP -:>' DCP K. » 

THEOREMA VI. 

Poiitis iifdem dico , punflum H proprius pundp 
F abfcindere rationem majorem fe6^a a pun^o / 
remotiori . 

Sit DH.G'. C/f'— G : Cit , quae major erit re- 
fta CP. Quoniam eft CF.KP ^DC.PK, & 
CFP^DCP, erit reaangolum CFK>DCK. 
Sed eft reftangulum DCK^CHK. Erit igitur 
CFK>CHK; unde reftangulum CHJf feu iJCX" 
erit majus reftangulo CIK, adeoque erit CK:KI'. ->■ : 
CI.DC, ac convertendo C K.CI.^.CUDI . 
Quare erit reftangulum CK.DI<t. CF , atque adeo 
G.DI'.CK.DI'.>'.G.DI'.cr, five G.CK.^-. 
G.DI.CI"; eft autem G.C K^D H .G .C H\ 
Ergo ent DH.G'.CH^'.>',DI.G'.Cr. Q. E. D. 

THEOREMA VII. 

Manentibus jam defcriptis fit CK^- C P , & 
reftangula CHK, CkKCmt aequalia reftangulo DCK', 
manifeftum eft punfta H, h cadere in refta C D 
extenfa . Dico fore reftangulum D H .G:CH = 
G : C K , & in eadem ratione fore reftangulum 
Dk.G'.Ch\ 
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Etenim cum fit reftangulum C HKmi^D CK\ 
crit CHiDC^CKiHK, ac convertendo C ^; 
H D ^CKiCH , adeoque erit reftangulum D H . 
CK^CH'. Quare erit DH.G.DH.CK^ 
DH.GiCH', eft autem DH .G.D H .CK=^G: 
CK. Ergo erit DH .GiCW ^G.CK. Eodem ar- 
gumento demonftrabitur pun6him h idem praeftare . 
Q. E. D. 

CoMPosiTio Epitagmatis II. 

Accepta DF^DC fi fit ratio M ad A^ aequa- 
Hs rationi G14CD , hcBC erit per Theor. IV. V. 
Maxima , & fingularis proportio reftanguli D F.G: 
CF^i fi fit major, Probiema erit impoffibile} deni- 
que fi ratio M slA N fit minor ratione G :4C D y 
Problema componi poterit duobus modis : nempe fi 
fiat G : C K aqualis rationi M ad N^ & applicentur 
ad reftam C-ATreftangula ©quaiia reftangulo i?C^ 
deficientia quadrato , uti CHK , ChK ^ erit per 
Theor. VII. reftanguium D H.G:CH" ^ M: N, & 
in eadem ratione reftangulum D h.G :Ch^ . 

PROBLEMA III. 

Datae fint reftae C D, DE in eadem direftio--Kg,/^. , 
n<& pofita y ac prarterea d^ta fit refta C , fitque y. , f7. 
etiam ratio data M ad -A^j inveaire oportet pun- 
£him F in una ipfarum re6^atum C D ^ D J£ put» 
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DE^VLt interceptarum CJ^, -O -f' , ^ /* reftangulum 
contentum fub una, & refta G fit ad reftangulum 
contentum fub duabus aliis in ratione M ad N. 

Epitagma I. 

Fig.IF. )» Sit pun6lum F in refta DE juxta cafum 

» primum ita ut re6t:angulum E F .GiC F D—MiN. n 
» Fiat M.N^G.DH, & re^a DH dabi- 
» tur magnitudine, ac pofitione* Erit igitur reftan- 
^ gulum EF.Gi CFD ^GiDH^ eft autem G : 
^ DH^EF.GiEF.DH i adeoque erit £J'. 
» G : C F D ^ E F . G : E F . D H i unde reftangu- 
» lum CFD^EF.DH. Quare erit EFiCF^ 
^DF.DH, ^ccomponendoCE:CF^FH:DHi 
n adeoque reftangulum CE .D H^CFH . Datur 
^ autem reftangulum C E . D H data nempe utraque 
» e rtftis CEj DHi adeoque reftangulum CFH 
^ dabitur . Applicando igitur ad rediam C H reftan- 
» gulum illud datum excedens quadrato , habebitur 
» pun6kim F qusfitum • » 

Patet punftum F folum foivere Problema . Ete- 
nim fit aliud pun6him ut /, fi fieri poteft , & erit 
EF. G.CFD^EI. G:CIDy quod eft impoffibile. 

THEOREMA VIIL 

Si reftangulum (7£,2?/^=«CjF/r, patet pun£him 
F cadere in refta DE . Dico fore reftangulum E F. 
G.CFD^GiDH. 



<■'■■'■■ Qttohtem ' %niiti t E^DM^ X Iti , erit c^^'j 
C F— FBxb /f , : ac dividendo EFxC F^DFt 
Dffi urJde rcftangulum €FD^EF..DH, Itaque 
erit £F.G:CFD^EF.G:EF,DH; cft autem 
EF.GiEF.DH^GiDHi adeoque erit iEF.C» 
CFDc^G.DH. Q.^.D. , ! :. : - 

CoKOLLAitiUM . Mani&flum' eft ^unfkum ^ pro- 
iprius D aaferre rationem xnapreiii / quam qus Csci^ 
tur a pundo re'rootiori /j eft enim EF.G :CFD : •> : 
El.GiCJDi 

I 

COMPOSITIO Epitagmat's I. 

• * '1 

Fiat r;atio (?:.£)// .pBqualis rationi MiN^ inde 



lum.CFiff, &. habfibitur .punftum Fqaod unice fol- 
Vet •Pi-pblepa , fcilicet. ,e^iAeijte punfto F in refta 
'X^E erit 'moiio'* fingul^rrper THieor,! yill, cum Corl 
reaing{>^\iZ'G:CF'P^'M:N\: : .' . ' 
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£pita'gma H.^ 



. .< v# • k ■ •. « 



Slt punttum F juxta inodum feciindum ut utre* Fig.K 
ftangulum D F, G i C F'E — M {N^ 

» Fiat MiN=*G:CH, 8c, refia; CH id^bitur 
» magnitvidiQte ,• & pofitio^;. Erit igijur D F.G.i 
n ,CFE^,G:CH five \itiDF,G.:PFi.CH, 
n adeoque er^ teftangulcun. C FE ^DF^.CH, 'jta- 

o 
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tt (jue erit CFiCH^DFiFE^ ac . componendo 
>» FH:CH^DE:EFiun6e reftangulum HFE^ 
9 CH.^X) £.. Datur autem re£bngulura. CH*DE\ 
» qaare datmn eil etiam redaagulum M FE appli- 
j» candum ad datam re£^am HE deficftens quadrato , 
H ac habebitur pun6kun. /* qiuefitum . n 

Pun6lum F fohim foivit Problema : nam ii fit 
aUud pun£hmi ut i, eadem Analyfi demonftrabitur 
effis re£languliun HIE^HC .DE^ Sed dl reftan-^ 
gulum HC.DE^HFE. Ergo erit HIE-^HFE^ 
quod eft impoffibiie» 

THEOREMA IX. 

Pofito reftangulo HFE^HC^DE^ punftum 
F cadit in refta D E', dico fore reftanguluni i) F. 
G.CFE^G.CH. 

Quoniam eft . reftangulum HFE^HCDE , 
erit HF.HC^DJ^.EF , zc diviaendo (^h 
C H=iD FiFE.tAm^Q reftangulum C F E^D F, 
CH. Erit igitur reaangulum DF .G.C FE^DF , 
G.DF.CHi eft autem D F .G: D F .C H^Gx 
CH. Ergo erit D F.GiC FE^G.C H. Q.E.D. 

THEOREMA X. 

Prsrerea dico , pun^m / proprius £ anferre 
rationem majbtem fefta a pun£^o F remotiori . 

Etenim cum fit re6^anguhim HIE'<.HFE fea 
HC.DE, ^ HiiUCKxDEtJEi zc per 



ccmveriionem rationis HIiI C i>iDEtDIi divi- 
dendo autem erit HCi CI: ^^ :E IiID^ unde re-» 
£):angulum HC.D I ^ C lE . Quamotqien) em G. 
DI:CIE:^:G.DI:HC.DI fiye GiHC, qua 
eft ratio fefta a pun3o -F* Q. E. D* 

CoMPosiTio Epitagmatis II. 

Fiat in ratione data M ^ N ratio G zA CH^ 
& applicetur ad redam H E re6langulutt HFE^ 
DE.HCi unde obtinetur pnn£him F^ quod unicc 
folvet Probtema in hoc altero cafu ^ fcilicet erit mo- 
do itngdari per Theor. IX. X. reftangulum DF.G: 
CFU^MiN. 

Ep i t a g m a III. 

Sit pun£him F juxta modum tertium ita ut re^ 
ftangulum C F. G :D FE»M:N. 

^ Fiat M:N^G:DHy & refta DH dabt. 
>t tur magnitudine, & pofitione. Erit igitur CF^G 
^ DFE^G:DHi eft autem G:BH^CF.Q 
y^ CF.DH. Ergo erit C F.G :D F£ ^C F.G 
» CF.DH adeoque reftangulum DFE^CF.DH. 
n Quare erit C F : E F = D F: D H ^ ac componen- 
n do CE:EF^HF:DHi unde feftanguluin CE. 
n DH^EFH. Datum cft reaanguTum CE.DH, 
n adeoque dabkur re6hngalum £jFlir. Qoare.flppli- 
n cando iUud ad datam HE deiiciens quadrato^ puJi* 



» ftum /" datur . » Si reftangulum C E . D H mzjos 
foerit quadrato dimidiaf teft» //^ £ , appiicatio illius 
reftslnguli ad feftani HE fieri nequitj unde conftrur 
ftio Problematis non femper poffibilis eft . Fit autem 
modo fingulariyfi exiftente punfto /' in medio refta 
HE fit jeftangulum CE.DH^HFE. Hinc opor- 
tet » Inquirere rationem M ad JV, ut fafta MiN^ 
» Q:D H {n reftangulum CE.D.H aequale quadra- 
» to ex dimidia HE^ five rcftangulo HFE dividen- 
» te punfto F bifariam H E . ^ 

» Sit faftum. Cum habeatur CE.DH^HFE^ 
y^ erit C Ei E F^H FiDH^ ac per converfionem 
» rationis C E : C F^H F:D F ,. fed eft ^F — 
» EFi adeoque erit CE :C F^E F:DF ^ permu- 
» tando autem erit C E:E'F ^CF \ D F y ac per 
» converfionera.rationis C£ri^jF— C J^:CZ?} quare 
» refta C/' raedia proportionaiis eft inter reftas 
» CEyCD. Utraque autera CE^CD datur, adeo- 
» que ipfa C F datur magnitudine ^ ac pofitione , ac 
.» oh datum punftum E refta i£/* datur.^ unde re- 
» fta DH.v^ 

THEOREMA XI. 

Si fit refta C-F media proportionalis inter re- 
• ftas CEy CD, ac pra^terea E F.^ ff.F qixd^ m*- 
'jor erit D F. Dico reftangulum C.F.GiDFE^ 
G:DH. . . . 
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Etenim cum fit CEiCF^CFiCD^ erit per 
converfionem rationis C E:E F=C FiDF^ ac per- 
mutando CE.CF^EF.DF. Sed eft EF^HF. 
Quare erit CEiCF^HFiDF^ ac dividendo erit 
E F: CF^ HD:D F^ adeoque reftangulum EFD^ 
CF.DH. Erit igitur C F .G:E F D ^C F .G i 
CF.DH {en G:DH. Q.E.D. 

CoROLLARiUM • Ex hujus Theorematis demon- 
ftratione conftat effe C EiCF^EFiDFj adeoque 
cum fit refltarum CE y CD media proportionalis CF ^ 
erit CE:CD^EF':DF\ 

» Incjuirere , an punftum F fecet rationem ma- 
» jorem , vel minorem prae illis , quas auferunt . pun- 
•n 6ti alia inre^a D E accepta ut punftum /. » 

.».Quoniam ratio fefta a punfio F eft uti Gi 
y^ D H conferendo venit ratio CI. G:DIE cum 
» ratione G: D H five cum ratione C I.G : C I . 
y^ D H y adeoque reftangulum D I E cum C I . 
n DH. Comparetur ergo ratio CIiIE cum DI: 
» DHy ac componendo CE:EI cum IH:DHi 
» unde reftangulum CE.DH cum EIH^ eft au- 
H tem CE. D H=H FE . Ergo conferatur reftan- 
» gulum HFE cum EIH. Manifeftum autem effe 
.>f H FE > E I H y, qmz punftum F dividit bifa- 
i^ riam HE . » 
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THEOREMA XII. 

Prseterea dico , punftum F auferre rarionem mi- 
norem , quam qu» aufertur ab alio punfto / in re- 
&B, D E accepto . 

Quoniam eft reftangulum HFE ^^ E I Hj & 
eft reftangulum H FE=s^C E . D H ^ erit reftangu- 
lum CE.DH>EIHi unde CE:EI:>:IH: 
DHy ac dividendo CI: I E: y^: I D : D H, adeo- 
que erit CI.D H> D I E . Quare erit CI.G: 
CI.DH:< :CI.G:DIEi eft autem C I.G: 
CI.DH^G:DH. Ergo erit G:DH:<:CI. 
G:DIE. Q. E.D. 

» Comparare rationem feftam a pundo / pro- 
>♦ pinquiore F cum ratione fefta a punfto K remo- 
» tiore . » 

n Ponamus CI.G: DIE^G:DL, qnx proin* 
» de minor erit DH. Itaque comparanda venit ra- 
» tio G : D L cum ratione CK.G:DKEy ac ea- 
» dem Analyfi praecedenti invenies conferri debere 
» reftangulum LIE cum LKE. Conferatur etiam 
» re6langulum LFE cum LIE. Quoniam reftan- 
» gulum LI E^CE.D Ly conferendum eft reftan- 
>» gulum LF E cum C E . D L* Reftangulum autem 
» HFE^CE .DHy adeoque conferatur reftangn- 
» lum HL . E F cum C E . H L . Manifeftum eft 
^ HL.EF^HL.CE.n 



THEOREMA XIII. 

Ii(Hem poGtis dico rationem feftam a punfto / 
proximiore F minorem effe ratione fefta a punfto K 
remotiore . 

Sit reftang^ttium CI .Gi D I E^GxDL^ quae 
proinde minor erit D H. Quoniam reftangulum CE. 
DH^HFE^ & reftanguhim CE.HL>HL. 
E F , erit reftangulum C E .D L<. E FL j eft au- 
tem CE.DL^L lE . Ergo erit reftangukim LIE^ 
E FL i unde confequitur LI E ^:?^ L XE ^ adeoque 
CE.DL^LKE. Quare erit CE.EK.^^LKi 
DL, ae divid^ndo C^:^£: :^ :/>^s Z)X} ergo 
ueftangukm' CK.DL^]^ KE . <^uimiolrem- «:it 
C K . G : C K. D L: ^ i C K . G: D KE i eft auf^m 
CK.G\CK.Dh^G:DL. Ergo erit G:DLki 
CK.G:DKE. Q. E. D. 

. THEOREMA XIV. 

. Demcpae dico rationem G:D H ^ qua; eft pro- 
portio Minima reftanguli CF.G:DFE^ a^ualem 
efte rationi G ad exceftum reftarum EC-^CD fiv 
pra lineam y quae poteft quadruplom reftanguIum;£Ci>i 
Patet reftam D H efle exceffum reftarum EC-h^ 
CD Capn^ EC-^CH. Cum autem refta EH 
fariam. diTifa fit in punfto F ^ eft EC-^CH 
xCF. Ergo refta DH erit excefllbs reflarum EC 



C D fiipra duplam C F StvL quadraplum redlangulum 
E C D j cum" Gt C F media proportionalis inter re- 
ftas E C ^ CD . Quare erit ratio G: D H sequalis 
rationi G ad exceflum re6^arum EC-^CD fupra lineam 
qus poteft quadruplum redangulum ECD. Q.£«D. 

THEOREMA XV. 

Manentibus )am defcriptis fit DL<^ DH^ ac 
praeterea re6langula L IJS 9 LiE asqualia re6fcangu- 
lo CE.DL. Dico fore reftangulum CI.GiDI Ezs^ 
Gi D Lj & in eadem ratione efle Ci.GiDiE. 

Etenim cum fit re^langulum C E.D L^LIEj 
erit CE.EI^IL.DL, ac divideqdo CIiIE^ 
ID : DLi unde CI.DL^^DIE. Qua propter 
erit CI.G:DIE=^CI.G:CI.Dli eft autem 
CI.G:CI.DL^G:DL . Erg<J erit C / . C : 
DIE^G:DL. Q.E.D. . ^ 

Cqmpositio Epitagmatis III. 

Accepta C F media proportionali inter re6las 
CEy CD^ ac prffiterea FHsazE F^ fi ratio M ad 
A^ fit sqOalis rationi G dA D H feu ad exceflum 
reflarum EC^CD fupra iilam^ qus poteft ^ECD^ 
haec erit Minima, & fingularis proportio reftanguli 
CF.G:DFE per Theor. XI. XII } fi ratio Af ad AT 
fit minor difta ratione , Problema erit impoflibile ; 
ilenique fi fit major, Problema componi poterit tan- 
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tum duobus modis per Theor. XV. XIII. , nempe fl 
fiat MvN^G\DL ^ inde applicentur ad reftam 
LE reftangula LIEy LiE aqualia reftangulo CE. 
DLy erit CI.GiDIE=M\N^ & in eadem ra- 
tione C i .G . D i E . 

PROBLEMA IV. 

Manentibus iifdem , quae in praecedehtiProblcma-i^f^.^//. 
te , invenire punftum F in refta C E extenfa ad pat-FIIIJX. 
tes E , ut interceptarum C Fj D F^ E F reftangu- 
lum fub una , & data G ad reftangulum contentum 

fub duabus aliis fit in ratione data M ^d N . 

• • • - 

Epitagma I. 

• • • • ■ . - 

Sit punftum F juxta modum primum ita ut re- Fig. ni. 
aangulum C F . G: D FE ^ M: N. 

y^ Fiat MiN^G:DHy & refta DH dabitur 
» magnitudine , & pofitione . Erit igitur CF.G: 
» DFE^GiDHi eft autem G:D H^CF.G: 
» CF.DHi adeoque erit C F.GiCF.DH^CF. 
>f G:DFE, unde erit reftangulum C F^ DH^ 
wDFE. Quare etit C F:E F^D F: D H , ?ic 
n dividendo C E : E F^ HFxD H^ adeoqiie reftan- 
»' gulum C E .DH^E FH . Reftangulum autem ' 
» CE . D H datur j adeoque dabitur • reftangulum 
» £ jF/f applicandum ad jedam EH*^ unde pun- 
» 6lum F datur • *» • • . 

P 



f 

Hinc punfhim F rolum praaftat folvere PfoWe- 
ma . Nam fi fit aiiud pun6him ut / , erit C I . G: 
PJE=s^G:DH^ ac eadem Analyfi, qua fiipra ufi 
fiuuus , invenietuj: C E . D H^ E I H\ ergo crit 
EFH^EIH quod eft impoffibile . 

THEOREMA XVI. 

Si fit teaanguluro C E . D H^E FH i dico 
fore reaaagukm C F.G:DFE^G:D H. 

Cum fit reftangulum C£*/>/^ — £jF/r, erit 
CE:EF^FH:DHy ac componendo CF:FEf^ 
D F:D H , adeoque redangulum D FE^C F. 
DH.QMare erit C F.G: DFE^C F.G:C F . 
DHi eft autem CF.G :CF.DH^G:D H. Er- 
go erit CF.G:DFE^GiD H. Q.E.D. 

THEOREMA XVH- 

Infuper dico , punfhim J^ propius £ auferre ra- 
tionem maprem, qoam quas abfcinditur a pun^o re- 
motiori /. 

Qvoniam eft refbngulum EFK <. E I H , eiit 
ctiam CE.DH^EIHi unde CEiEI:<,:I Hx 
Z?//, ac componendo C I:IEi^:I D:D H ^ adeo- 

_ % 

que re6bngulum C1,D H-^-ElD* Quare.erit C/. 
G iC I , D H : ■:>' i C I,G :EJ D i eft autem C /.(!?: 
CI,DH^G:DH, Ergo erit GiDH:>:CI, 
GiEJD, Q. E.D. 



CoMPosiTio Epitagmatis L 

Ponatur GiDH aequalis ratiom dat« M ad N^ 
& applicecur ad rc£kam EH reflangulum aequate re- 
ftangula CE. D H excedexis quadrato icilicet reftan- 
gulum EFH. Puffi£^ttm /Tolvet Problenia per Theor. 
XVL , illudque folum per Theor. XVIL , nempe erit 
modo finguiari C F. C :D FE ^M: N. 

m 

EPITAGMA IL 

Sit jam piifi6hmi F }uxta modutii fecundum itaf 
ut reftangulum DF.Gi CFE^M: N. 

» Fiai M: N^G : C H f quae dabitur magnitudi- 
». iic, ac poficioDe. Ergo erit D F.G:C FE^Gi 
y^ ci^ e{iMtemG:CH'^DF.G.DF.CHi adeo- 
>f quc crk D F.G: C FE -^DF . G : D F.C H ^ 
>f unde reftanguluin CF If^ D F .C H . Quare erit 
^ DF.EF^CF.CH, ac dividcndo DE:EF^ 
>^ HF:CH, unde reSangubm DE.CH^EFH. 
» Datur autcm reftangulum D E .CH ob data ejus- 
» latera; adeoque cttam reftangulum jSi^-ff appli- 
» candum ad datam reftam HE excedcps quadra- 
» to , ac habebitur punftum F . » Facillime quifque 
videt ^ pundum F folum folvere ProHefma . Nam fi 
fit aliud pttnftum itt /, crit vi fuperioris Analyfeos 
DE.CH^EIHi adeoque rcaangukm EFH^\ 
EIHj quod eft impoffibilc. 
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THEOREMA XVIII. , 

Si fit reftangulura DE XH^EFH -, dico 
fore reaangulum DF.GxC FE^G : CH . 

Cum fit r-eftangulum D E .C H^E FH , erit 
DEiEF^FHxCHy ac componendo erit DF: 
FE "^CF-.CH y adeoque reftangulum CF E^ 
DF.CH, Quare erit D F.G.C FE^ D F.G-. 
DF,CH; eft autem D F.G:DF.CH=^G'.CH. 
Ergo erit D F.G:CFE^G:C H. Q. E. D. 

THEOREMA XIX. 

Pofitis iifdem dico, pun£hun F propius E ab- 
fcindere rationem majorem fefta a pun8;o / remotiori . 

Quoniam eft reftangulum EI H> EF H^ erit 
etiam reftangulum EIH>DE.CH; adeoque DE: 
E I:<. :IH:C H, ac componendo erit D 1:1 E: <: ; 
JC:CH'y unde reftangulum D l.CH<,CIE. Ita- 
que erit D l.G:D I .CH,:> :D1 ,G :E.IC, eft 
^Mtem DI.G:DI.C H^G-.CH. Ergo erit G: 
CHx-^iDI.G^EIC. Q.E.D. 

CoMPOsiTio Epitagmatis II. 

I 

Fiat G: CH in data ratione iMTrA^} dein ap- 
plicetur ad reftam H E reftangidum aequale reftan- 
gulo D E . C H nempe reftangulura E F H ; hinc 
obtinetur punftum F , quod unice folvet Prpblema 
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p«er Thfiorem^ Xyill., XIX. fcilicet erit DF.C: 



r 



' "; EpIT A G M A III. ., 

: ■• j j: . . • ■ .. . I .. , 

Denique fit pun£bim F juxta roodum terthim ,'"JRjf. /-JT. 
adeo ut reftangulum jE /*. C{ C Jf /) «« M: iV. 
:' » Vxzx M:N^G xC H f qua dabitut magnitu-' 
» dine , ac pofitione. Erit igitur EF»GxCFD-^' 
» G.CH {we mi £i', G:^ J';C/r}rnnde erit re- 
» ftangulum CFD^f^E F.CH , Quare erit D Fi 
» E F '^^C H.C F 2iC convertendo DFxDE^CHi 
» HFy adeqqnerefitangvdum i?J^^— =i?-E. C/^. 
». Sed reftanguhim DK.CH^ datur data utraque D £, 
^, C^;.quare . reftangulum D F H datum eft. Ap- 
n plicando igitur acj datam D H reftangulu^i: illud 
>► deficiens quadrato , pXinftum F dabitur • >>• * ^ » 

Haec applicatio fieri nequit, fi fit reftangulum; 
DE*CH majus quadrato dimidiae DHi ladeoque 
Conftruftio Problem^ti^ non femper poffibijis eft, ne-; 
que in omnicafii. Modo autenj fiiiguUri & , fi. aer. 
^z D H bifariam divifa in F fit reftangulum D£. 
CH^DFHr /.: :\ 

» Invenire fationem ilifiiV ut fafta JdiN^G: 
M C H ^ ^s refta ^ Z) jff' t>iferiam divifa. in" punfto F 
*> fit reftsmgulum /? i^ //««/)£,. C//, »^ . 

» Puta fi^6lum. Cum iit refiangulum D F H^^ 
» DE.CH, ^nt CH.HF^DFiDE, ac diyi- 



» HF=DF , erit CF: /?/'=£ i^i Z^iJf.Diffc- 

» rentia vero antecedentium erit ad dUfferentiam con- 
n fequentium in eadem ratione , fciticet erit C Ei 
» EF^ EiF\E D quare £ F media propofti<malis 
>^ eft inter re£ka$ CE^ E.D datas } aideoque re£^a 
»».^>Fd9jtur magpi&xlanQ ac pofitione} undd mtn erit 

THEOREMA XX. i' 

Si refta £ J^fitniedia proportionaKs inter reftas 
CE j E D^ ap praterea fit HF^DF^ tiico fore 
reaaogulum E F.GxC F Dc^^GrC H. - 

Quoniam eft C JE : ^ /*«« £ Fr £ J5^, & ftimma an- 
tecedeatMim erit ad fummam CQofeqiientium tn ^eadeni' 
rationei adeo^e CFt D F^E FxDB *' At vero' 
eft HF^DF. Erit igitur C FxH F^ EF.DE^ 
ac componendo CBiHF^DFxDEi converten- 
do autem erit C ^: C/*-» DFiEF-^ iindte reaan- 
gobm CH.EF^CFD, QuaFe erit EF.CiDFC^ 
EF.a.EF.CH five «i C : C//. Q. E. D. 
. Co]iEca.|.ARiUM . Ex hujus Theorematis demon- 
ftratione conftat efle C F\D F^ E F-.DE ., adeo- 
qoe cum fit re£ka EF media proportionalis inter 
r*aa«i C£, ED> ent CF^tDF^-^CEr.EDv 
» Oportet inquirere , an punftum F abfcindat ratio-^ 
» nem fnaiorem, vel minorem fefta a quovis alio 
f^ pun&o in re^a CE extecifa peiito. 
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.. y iix^o companndA yetiit mi^' i^ l^iJ^ iJ, 
Mf Cinki Yatione GiC H £bu ccltn E I^GiE i . CH*; 
^ adeoque reflangulam C/i? cuia ^r^^dngulo £ /• 
n CJy« Quare canferotiff rtrt» CtixCI osm^DltlE 
» ac coirvertendo CHxHI tum D l: D E i unde 
» redangulum CH.DE cum DlH. M Te&angn^ 
». lum CH.DE^DFH^ Etpsii <ton&rdmkim «:it 
» reftangulum DFH cran DIH. .(Mtik autem pttn^< 
>^ £hini i^ bifimam di^idai: n&amDH, eft re)6Un^ 
»t DFH ^DIH.n 

THEOREMA XXI./^ 

Pc^» hr(kin< (&C»» putt8<om iT atiferre fationein ' 
iftajorem f6^ a'«piovis 4lf<> ^n<?h> /.* 

QuofJiam nA iicKftsaftgvihiiti DFH-^lflH ^- 
vkleme panfta /" Kfariaiii D fi y ^ r©6taftgtihjm 
DFH^CH,DB, &nx. reftangnlum CH.DE-^^ 
Z)//fi adeoqiie CH'.IH\^\D I\ D E^ ac con- 
vertende € H t C 1 1 •< '^D I : I E -, onde reftjfngtf- 
Ivasi ET.CH^CID. Quafe tnt E t.G.E I . 
CH.-^^-iEI.G.CID', adeoqoe etit GxCH:-^'. 
EI.G.CID. Q. E. D. 

>» CompsraEte rationem le(^am s pttn£^a f -pro' 
» ptncfaiore JF cnm ratione *fe^ a pttnffto • K rtnio-' 

» Sit sfi/.<?:C//>— (Jr^Zjqaa^majot^riir 
n CH , Qt^are comparanda venit ratio G:CL cum 



n ratipne E K^GiCKD*^ ac eadem Analyfi pra- 
>> cecJettti . iqvenies confetri debere reftangulum DIL- 
ff ciim D KLj efl; :autem reftan^ulum C L. D E^ 
>> D ILi ac proinde coiiferacur redangulum. CL. 
>^ D E cum DKL. Conferatur etiam re6langulum 
i> DIL cum DFL, five reftangulum CL.DE 
f> cum DFL. Coaftat autem effe reflrangulum CL^ 
VI DE <. D FL , . quia reftangulum L H.D E <. 
y^LH.DFj SCKaangalum CH.D£^bFH.>f 

THEOREMA XXII. 

Praetere!# dico , punftum / propius F abfcin- 
4ere ratioaem majorem pras pun£^o K riemotiori • 

Sit redangulum EIr.G:CID^G:CL qua^ 
luajor erit CH. Qaoniam eft reftangulum HL.DE ^ 
HL.DF, CH.CE^DFHy erit CL.DE^ 
DFL\ adeoque cum ikX,CL.DE— DILy erit 
re^angulum D I L < D F L. Unde etiam probatur 
reftangulum D I L -t^ D KL;^ adeoque C L. D E >• 
DKL. Quare erit CL:LK:> :DK: DE , ac 
per converfionem rationis C L: C K: <.: D K: KE ^ 
unde reftangulum CL.EK<C,KD. Itaque erit 
EK.G:EK.CL:>:EK.G:CKD i eft au- 
tem E K.GiE K. C L^G:C L . £rgo erit G : 
C Li ^ : E K.G:C KD j unde reftangulum E I ^. 
G:CID:^:EK.G:CKD. Q, E. D- 



THEOREMA XXIII. 

Denique dico , rationem G:C H ^ qu» eft Ma- 
xima proporrio reftanguli EF.GiCFDy aequa- 
lem effe rarioni G ad reftam compofitam ex CE^ 
E D & ex ea , quae poteft quadruplura reftangu- 
lum E C D . ^ 

Cum fit refta D H bifariam divifa in puhfto Fy 
erit CH^CE-hED-hzEF . Cum autem fit 
E F media proportionalis inter C E y E D^ poteft 
dupla E F quadruplum reftangulum C EI> . Erit igi- 
tur refta C H aequalis reftae compofitae ex C £ H- 
>£ 2? , & ex ea quae poteft 4 E C D^ & per con- 
fequens ratio G: C H erit aequalis rationi G:C E ^ 

ED^k^^ECD. 

THEOREMA XXIV. 

Manentibus jam defcriptis fit C Z > C H^ & re- 
ftangula DILy DiL aequalia reftangulo DE.CL. 
Dico fore E I.G:CI D^GiCL^ & in eadem 
ratione re6langulum E i . G : C i D . 

Quoniam eft reftangulum D I L^D E.C L^ 
erit DI:DE^CL:ILj ac convertendo D J t 
I E :=ssC L: C li adeoque reftangulum D I C ^ E I . 
CL. Q\x^TeentEI.G:DIC^EI.,G:EI.CLi 
eft autem EI.G:EI.CL^G: C L. Ergo erit 
EI.G:DIC^G:CL. Q. E. D. 

f 
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CoMPOsrrio Epitagmatis IIL 

Accepta re£U £jF media^ proportionali inter 
rcftas CE^ED,zc pr«terea H F^ /? F, fi fit ra- 
tio MadN aeqpaiis rationi ^ ad C /^ feu ad reftam 
-CDinpofitani ex CE^ E D & ex ea ^ quae poteft 
^CEDj haec erit juxta hunc cafum Maxima, & 
fifigttlaris proportio reftafiguli E F.GtC F D per 
Theor. XX. XXL XXIU. 4 fi fit rati<> M 2A N ma- 
)or di6la ratioue^ Probleina erit impoffibile; denique 
fi fit minor^ ProbLema componi tantum poterit duo- 
bus modis pcr Thcor. XXIV. XXIL , nempe fi fiat 
M: Nm» G:C L ^ & appiicetur ad re6^am D L te- 
^angulum aequale re6^angulo D E .CL deficiens qua« 
drato, quod fieri poterit duobus modis, fcilicet re^ 
aangulum DIL, &cDiLi erit E I. G: C ID^ 
M:Nj ac in eadem ratiotte erit re£langulum Ei. 
G:CiD. 

PROBLEMA V. 

Fig. X. Datis reftis C Dj D E m eadem direftione , 

XLXIL^c praeterea tatione M ^d N^ invenire oportet pun- 

&nm F in una ipTanim puta D E ^ ita ut interce- 

ptarum C F ^ -^ ^ > £ f reftangulum fiib duabus Gt 

jid quadratum tertias in ratione data M ad N . 



'\ 
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EPITAGMJL L 

puii6KiM F jmtta modum ptimum ita ut re- -%. -ST* 
aangalum C F D^E f^^^M.N. 

» Fiat reftartguki» GFE^CFD. Erif igitur 
» reftangttlum G FEiE F^^MiN y eff autem 
>> GFE : E r^GF.FEi stAeo^txe eitt G F: F E ^ 
» MzN. Cum autem fit reftangulttra GFE^CFD 
yf eft ex Leramare (a} G F: FE^CG DzC E D ^ 
» unde erif CGDiCED^MiN. lam vero fiaf 
» A^: M^ D E: DH qn» dabitur magnittrtfine , & 
^ pofiticwe. Quare erk CGD:CE D^DH: D E 
y^ikxkCE ^DH: CE 2>, adfeoque reftangulum CGD^ 
^ CE.DH. Seti datuf reftattgufam CE.DH^ un- 
» de dabitur reftangulum CGD^. Applicando igrnir 
yt ad rt^m C D redaeifgt^ora asquale re6bangulo 
» C£.i>^ excedens quadrato, ut CGD^ habe- 
» bitur pun^kim Cj cum^ autem fir GF: F E rx\ da- 
» ta ratione , tti^ etiani GExEFin data ratione' 
» data autera refta GE^ ^c punfto E , purtfttiffl F 
» datum eft. » 

Manifeftum eft , punaum F foluxn folvere Pro- 
blema. Nam fi fit aliud pun6him ut /, erit^ re- 
flanguFum CrD:EF*^C ID:Er, quod impoffi- 
bSe eft. 



•*^ 



(a) Kide Pnp. XXU. mr^ VU. CM, Matiu 
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THE.OREMA XXV. 

Si fit reftangulum CE . D H^CGD, & HD. 
DE = GFiFEy patet pun6him F cadere in refta 
DE. Dico fore xeEtdingxxhxmCFDiEr^DHiDE. 

Quoniam eft reftangulum C G D^C E . D H y 
erit CGDzCED^CE.DHiCEDi eft autem 
reaangulum C E.D HiC E D ^D H: D E . Ergo 
erit CGDiCED = DHiDE • Cum autem fit 
DH.DE^GFiFE, etit CGDiC E D = G F: 
F E j unde ex Lemmate (a) redangulum C F D ^ 
G FE . Quare erit reftanguium C FD : E jF*«= G FE : 
FE"i eft autem G F EiF E"=G F:F E {exx DH: 
D E i adeoque erit reftanguium C F D x E F^^ 
DH.DE. Q. E. p. 

CoROLLARiUM* Manifeftum eft, punfhim Z' pro- 
prius punfto D dato abfcindere rationem minorem prs 
fefta a punfto / remotiori j eft enim C FD :EF^:<.: 
C I D: E r cum antecedens primas rationis minor fit 
antecedente alterius , & confequens prims major 
confequente aiterius. 

CoMPOSiTio Epitagmatis L 

Fiat N:M^ D EiDHi applicetur ad reftam 
C D reftangulum ajquale reftangulo C E . D H ex- 
cedens quadrato , nempe reftangulum C G D^ deni- 



(a) Fide Prop. X^U. Libri VIL Coll. MatK 
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que fiat HEiED^GEiEF. Punftum -Ffolvet 
Problema modo fingulari per Theor. XXV. cum 
Cor. fcilicet exiftente punfto F in refta D E erit 
CFD:EF'^M:N. 

Epitagma IL 

Sit punftum F in refta DE juxta modum a\- Fig.XI. 
terum, ita ut fit reftangulum CFE:DF*=^M:N . 

9f Fiat reftarfgutum C FE^ D FG . Erit igi- 
» tur DFG:DF'=M:Ni eft autem DFG: 
»'D F^= G F: F D , adeoque erit GF:FD=i 
» M : N. At vero cum fit • reftangulum C F E ^ 
» D FG eft ex Lemmate (a) GF:FDz:^CGE:^ 
>> £ Z> C: } . adeocjue eric CGE:EDC^M:N. 
» Fiat jam N:M~DE:EK^ quae dabitur magni- 
» tudine , & pofitione j unde erit CGEtEDC^ 
^ EK:ED feu E K. DC: ED C; adeoque erit 
». reftangulum C G E ^ E K.D C . Sed reftangulum • 
>♦ EK.DC daturj adeoque applicando illud ad re- 
» ftam C E excedens quadrato , nempe reftangu- 
» lura C G E j dabitur . punftum G , quo dato no- 
» tum eft etiam punftum F fefta refta DG m da- 
» ta ratione ' iW ad A^ . » 

Punftum F tantummodo par eft folutioni Pro- 
blematis. Nam fi fieri poffit, fit aiiud punftum 7. 



(a) Vide Prop. XXX. Ubri VIL ColL Math. 



J 



Fkt reflangiitoiii D I H^Cl E ^ & eodem ratio- 
cimo. fupexiori mvemes primum cffe H 1:1 Dtao 
M:N^ adeoque uti FGiI>F'y unde pottftum tf 
erit diverfum a punfto G ; deinde effe reftangHlum 
CHE = EK.DCi eft autem re&angulum £Ar. 
DC=CGE. Ergoerit reftangulum CGE^C HEy 
quod eft impofEbile» 

THEOREMA XXVI. 

Si ixt ref^angulum £ K. D C^CG E , ae prx- 
terea fit E K: E D '=».0 F: F D\ manifeftum eft 
p«tt£h]m /* cadeie in refta i)* £ . Did9 redangH- 
lum CFEiDr^EKiDB, 

Etenim cum lic ^f^angukira C<r Eb^E K. Dt, 
ent C G E : E D C a^ E K. D C : E D C (emvidE K: 
£/?. Eft autem EKiED^GF:FD\ Ergo erit 
C G E : E D C =ai G F: F D j unde pcr Lemma (a^ 
re£^angulum C FE^D FG^ adeoque exit CFEt 
DF*^DFG:Dr. Atvero eft DFGtDF*\^ 
GF:FD feu xxti EK:£D. Erit igitur C/^ifr 
DF'>>m£K:ED. Q.E,D. 

THEOREMA XXVII. 

Praeterea dico pvnfhmi /'proprins D anferre ratio- 
nem majorem , quam cpxs aufertur a. punibo/remotiori . 



(a) ruie Prop. XXX. tibn Vli: Colk SLak. 



Pono reftangulum D I H^C I E . ^uoniartl 
cft G E:E Fz -< : G EiE I ^ erit componendo G F: 
FE'<^:GI:IE. At cuin fit reftangulum CFEessi 
DFG, dkCGiED^GFiFE. Etgo eritCC: 
J}E:<;GI:IB^ ac perfnmando CG^.GI:<^. 
DEtE I i dividendo awem C I : IG z -c.i D I: lE ; 
undc rcftangulum C1E<^DIG\ eft autcm reftan- 
gulum CIE^DIH. Ergo trii DIH^DIG, 
ftdeoquae refta IH <. IG. Quare erit GFzFD: ^ t 
IUiDIi eftautem HI:I D^D I HxD V . Erit 
igixxxtGFtFD:>:DIH^^CIEiDr. Q-E.D. 

CoMPosiTio Epitagmatis II. 

• ' ■ 

Ponatar ratio E DiEK «qualis rationi N ad iWj 
inde appitcetut ad re^m C £ reftangdum «quale 
nsdangulo EK.DC cxcedens quadrato uti reftan- 
gulum CGEs denique fiat E K-.E D^^G FiF D , 
Punftum F folvet Problema modo fingulari per Theo- ^ 
rem. XXVI. XXVH., nempe erk CFEiDF^^M.N. 

EpitagmaIII. 

Sit puoSufn F juxta modum tertium , ita ut xt'Fig.xn. 
aM^xxm DFE'.CF*^M'.N. 

)» Ponatur redanguliim DFE<^CFG'y adeo- 
i» qoe erit CFG: C F^^MtNi eft autem reftan- 
♦» gwjum CFG.CF^^^GF-.FC. Erit igitur CFi 
>» FC^^MiN. At vero cum fit reftangulum /? /'^ »= 



t 



w CFG, eft per Lemma (a) CF.FG^ECDi 
^EGD. Ergo ^nt EGD.ECD = MiN. Fiat 
» jam N:M=^DCi E H ^ qu« dabitur magnitudine , 
>> ac pofitione . . Quamobrem erit EGDiECD^ 
» EHiDCi eft autem E H.DC^C EH: EC D . 
» Eritigitur CEH.ECD^EGD.ECD, adeo- 
» que reftangulum C E H—E G D . Sed datur re- 
» ftangulum C E H^ adeoque applicando illud ad 
» datam reftam D E , habebitur pun6him G ; unde 
» punftum F fefta C G in data ratione M ad N. » 

Quoniam ad reftam ED applicari nequit re- 
ftangulum majus quadrato dimidiae DE , conftruftio 
Problematis non femper erit poflibilis. Modo autem 
finguiari fit , fi divifa D E bifariam in C , /it re- 
ftanguium C EH=:=^EG^ . Cum autem data fit £ C, 
Ql E G dimidia D E , dabitur ipfarum tertia propor- 
tionalis E H ^ adeoque nota erit in hoc cafu ratio 

EH.DC {^M M:N. 

THEOREMA XXVIII. 

Si divifa ED bifariam in punfto G fit refta 
E H tertia proportionalis reflarum C E , E G ^ zc 
praeterea fit E H: D C^G F: FC . Dico reftan- 
gulum DFE:CF^^EH:DC. 

Quoniam eft refta EG^G D ^ & EH tertia 
proportionalis ref^arum C £ , EQ ^ erit re£bmgulum 

# ■ • ■ - 

(a) Vidt Prop. XXX. IMn VIL Coll. Math. 
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EGD^CEHi adeoque tnt E G D :EC D=^ 
CEHiECD feu E H: C D . Sed efk E H:C D^ 
GFiFC. Ergo erit reftangulum EGD:ECD^ 
GF:FCi adeoque per Lemma (a) erit reftangulum 
D FE ^C FG . Itaque erit reftangulum D FE: 
C F'^ CFG:CF'i eft autem reftangulum CFG: 
CF'^GF:FC feu EH:DC. Erit igitur DFE: 
CF^^EH.DC. Q.E.D. 

>» Inquirere opoftet , an pun6him F fecet ratio- 
» nem majorem , vel minorem fefta a quovis pun- 
» 6ko /accepto in redla D E nempe D I E:C V ^^ 

» Fiat redlangulum DIE^ClKy adeoque 
» comparanda venit ratio GF:FC cum CI£:CI^ 
» five Ki:IC . Cum autem fit retSlanguIum D FE^' 
» CFG^ DIE^CIK eft per Lemma (b) C F: 
f^ FG^ECD:EGD, CI:IK^ECD:EKD^ 
» unde comparandse veniunt rationes EGD:ECD^ 
» EKD:EC D ^ adeoque reftangulum EGD cum 
» reftangulo EKD. Conferatur modo reftangulum 
v^ C I G cum DIE^ adeoque ratio CI:IE cum 
^ D I: IG ^ & componendo comparandae veniunt 
» rationes C E:EI^ D G:G I*^ permutando autem 
» C E : D G y E IiIG . . At cum fit reftanguhira 
» CFG^DFE eft CE:DG^EF:FG. Ergo 
» conferantur rjtiones EFiFGy EI: IG^ ac di- 

» videndo EG:GF, E G:GI. Conftat autem effe 

r 



(a) (b) ridf Prop. XXX. Ubri VIL Ccll. Math. 
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» E G :G F 'm majori , vel minori ratione EGiG I 
» pro pofitu punf^i F,n 

THEOREMA XXIX. 

Pofitis iirdem dico , punftum F abTcindere ra- 
tionem majorem prs alio quovis pundo / in refla 
DE pofito. 

Si fit punfhim / in refta G F^ erit E G:G F:^: 
EG:G I ^ ac componendo E F:FG: -< :E I:IG. 
At cum fit reftangulum CFG^DFE, eft EF: 
FG^CE:DG. Ergo erk CE:DG: ^ :EI:IG , 
adeoque permutando C E:E I: <. :D G: G I y ac 
dividendo C I: lE: < : D I:IGi unde reftangulirai 
C I G ^ D I E. Contrarium accidet in cafii altero^ 
quando punftum / pofitum fit in refta D F ^ nempe 
erit CIG > D I E. Quare fafto reftanguk) DIE^ 
C I Ky punfhim K in utroque cafii diverfiim erit a 
punfto G j adeoque cum refta DE bifariam divifa 
fit in punfto G, erit femper EGD > EKD. Ergo 
erit reaangulum E G D : DC E: > :EKD: DC E . 
At cum fit reftangulum EFDt^CFG, CIK^ 
DIE, eft per Lemma (a) C F:FG^DCE:EGD, 
CI:IK^DCE:DKE. Ergo erit GF:FC:^: 
IK:IC\ eft autem KI: I C ^C I K:C V ^ adeo- 
que erit G F:FS^:^:CIK feu DIE:Cr. 
Q. E. D. 

(a) Vide Prop. XXX. Ukri VII. €oU. hkuh. 



/ 
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» Comparare rationem feftam a punfto / proxi- 
9^ miore F cum ratione feda a pun£lo L remotiori j 
>f nempe reBanguli DLE:CL'' .)f 

» Fiat reftangulum D LE^CLMi adeoque 

» conferenda venit ratio KIiIC cum ratione CLM: 

n C L* five MLiLC. Cum autem fit reftangulum 

n D I E^ C I X , D L E^ C L M e^per Utntm (a) 

n CIxIK^ECD.DKE , CLiLM^ECD: 

f^ DME. Ergo conferantur rationes ECDiDKE, 

» EC D: DME i adeoque reftangolum DKE cum 

» reftangulo EMD. Conferatur modo reftangulum 

y^ C LK cum reftangulo D LE y adeoque comparen* 

» tur rationes CLiLE ^ DL\LK\ ac componendo 

» CEiEL^ D K:KL\ unde permutando confera- 

» tur ratio CE\D K cum ratipne EL:LK. At cum 

» fit reftangulum DIE^CIK, eft CEzDK^ 

» EI:IK. Ergo comparandae funt rationes EIiIKy 

y^ELiLKy ac dividendo EK:KIyEK:KL. 

» Conftat autem effe E K: KI: < :E K:KL .» 

THEOREMA XXX. 

M anentibus quas fiipra , dico pun6bmi / proprius 
F abfcindere rationem majorem y quam quas fe£la 
eft a punfto L remotiori . 

Cum fit EK: KI : ^ :EK: KL % crit compo* 
nendo EI:I K: <. :E L: LK; eik autem EI:IK^ 



(a) ridi Prvp. XXX. libri VIL ColL Matk. 
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C£:iSr2>, quia redlangulum D I E^CIK. Ergo 
erit C E:D Ki <. '.E L: LK j ac permutando C E : 
E L : ■< : D K: K L -f dividendo autem erit C L : 
L E: -c : D L: L K', unde redtangulum CLK<DLE, 
Fadlo igitur reftangulo D LE=CLM, erit re6lan- 
guium C LK< C LMj unde pun£lum M in re6la 
E K; proindeque redangulum D KE-> D ME. Ita- 
que erit reaangulum DKE:ECD:-:^:DME:ECD . 
Eft autem per Lemma (a) D KE: ECD-= KI: I.C , 
DME:ECD^ML:LC. Ergo erit KI:IC:^: 
ML:LC feu CLM:CV', eft autem CZM=» 
D LE'y adeoque erit KI:I C: -y-^DLE^CV , 
Q. E. D. 

THEOREMA XXXI. 

Denique dico , rationem E H:D C , quae eft 
Proportio Maxima^ & fingularis re^anguli DFE: 
C F* , aequalem efle rationi quadrati ex re6la DE 
ad quadruplum reflangulum ECD. 

Etenim cum (it re£la EH tertia proportionalis 
re^larum EC , EG erit E (T^^CEHy adeoque re- 
aangulum C£^:£CZ)«=£C':£Ci>i eft autem 
reaangulum CEH:EC D^EH :C D . Erit igitur 
EH:CD-^EG:ECD (txx E D*: 4 EC D c\xm fit 
E G dimidia £ /? . Q. E. D. 



(a) ndt Pnp. XXX. Liin VU. CoU. MmA. 
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THEOREMA XXXIL 

Manentibus jam defcriptis fit redla EN<.E H, 
ac praeterea fint re6iangula D KEy DkE aequalia 
redangulo CEN \ denique fint rationes KI: IC ^ 
k i : i C aequales rationi E N:C D . Dico fore in ea- 
dem ratione E N : D C re6langulum D I E:C P j & 
re6langulum D iE :C i . 

Nam cum fit reftangulum D KE = C E N ^ erit 
reaangulum D K E:E C D^C E N:EC D feu uti 
EN:CDi eft autem E N:C D^ KI: 1 C . Evgo 
erit DKE:EC D^KI:IC i adeoque redlangulum 
KIC=DIE. Itaque erit reftangulum D I E:C V— 
KIC:IC*. At vero eft reftangulum KIC : IC^=^ 
KI:IC five EN:DC. Erit igitur DIE:Cr^ 
EN: DC . Eodem ratiocinio demonftrabitur effe re- 
aangulum D iE:Ci^EN :D C . Q. E. D- 

CoMPosiTio Epitagmatis III. 

Divifa reaa E D bifariam in G accipiatur EH 
tertia proportionalis reaarum CE^ EG y ac fiat GF: 
FC in ratione EH: DC\ unde punaum F cadet in 
reaa D E . Quare fi fit ratio M dA N aequalis ra- 
tioni £ /f ad Z? C feu quadrati ex Z) £ ad quadru- 
plum reaangulum EC D ^ haec erit Maxima , & fin- 
gularis proportio reaanguli DFE^CF^^per Theor; 
XXVIII. XXIX. XXXL Si autem fit ratio M ad A^ 



major diAa ratione , Problema erit irapoffibile ; de- 
nique fi fit minor, fiat DCiENiti ratione N:M, 
praeterea applicentur ad re£lam D E re^tangula aequa- 
lia redlangulo CEN deficientia quadrato fcilicet 
D KE ^ DkE y denique fiant rationes KI\ I C ^ 
kiiiC aequaies rationi EN i D C ^ unde obtinentur 
pundla /, iy quae tantum folvent Problema per 
Theor, XXXll. XXX. , nempe exiftentibus pun6lis 
/ / in reda D E erit in eadem ratione Af a^d A'' re- 
dangulum DIExCTy & re^langulum DiEiCi . 

PROBLEMA VI. 

Fig.XIII. Pofitis iifdem , quae in praecedenti Problemate » 
-X/f^.X^.invenire pundlum F in re^la C E extenfa, ut ioter- 
ceptarum C F ^ DF^ EF redangulum fiab duabus 
ad quadratum tertiae fit in data ratione M ad A^. 

Epitagma I. 

Fig.XIIL Sit punftum F quaefitum juxta Iiunc modum , ut 
fit redlangulum C F Di EF^^Mi N . Pundlum au- 
tem F cadet in C E extenfa ad jE^ fi ratio data fit 
majoris ad minorem ; fi vero fit minoris ad ma)o- 
rem , pun<Slum F cadec in re6la C E extenfa ad C • 
» Fiat redlangulum CFD^GFE. Erit igitur 
^ GFEiFE^^M.Ni eft autem reaangulum GFEi 
^ FE"^GF:FEiadeoqxiectitGF:FE^M:N. 
» Cttm autem ik redaagidam CFDt^GF Ey eil 
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^ ex Lemmate (a) G F: FE ^ DGCzCED . Qua* 
» re erit DGC.CED^MiN. Fiat jam //: Ai — 
» D Ei EH ^ quae dabitur magnitudine , ac pofitio- 
» ne . Erit igitur DGC\CED^HE\ED uti 
» C EHiCE D \ adeoque erit redangulum DGC^ 
y^ C EH . Cum autem reftangulum CEH datum fit , 
» datum erit etiam re<5langulum DGC:^ unde habe- 
» bitur pun6lum G apEplicando ad datam C D re£lan- 
» gulum aequale redlangulo CEH excedens quadra- 
» to , nempe redlangulum D G C . Dato autem pun- 
» fto G obtinetur pundlum F fadla G E: E F in 
» ratione H D: D E . n 

Pundlum F folum infervit fdutioni Problema- 
tis • Nam fi fieri poffit ^ fit aiiod pundlum ut / • 
Fiat redangulum KI E^C I D ^ & eadem Analyfi 
demonftr abitur effe KI:IE=^M: N\ eft autem 
GF: F E in eadem ratione ; adeoque tx\t KI:IE^ 
GF:FEi unde pun<ilum K erit diverfum a «pun<^o 
G . Deinde ex didla Analyfi deduces effe re£langu- 
lum DKC^CEH. At eft CEH^DGC. Ergo 
erit DKC^ D GC^ quod eft impoffibiie . 

THEOREMA XXXIII. 

Si fit redlangulum DGC^CEH ^ ac praeterea 
ilt GE:EF in ratione DH:DE. Dico eflfe reftan- 
^hmiCFDtEF^-^^EHiDE. 

(a) f^ii^ /'rc/F. XXXK Lihn Vik C0U. MmA. 



Quoniam redangulum DGC^CEH erit DGCx 
CED^CEH.CED uti HEiED. Cum autem 
fit GE.EF^DH.DE, erit GF.FE^HEi 
ED. Quare erit DGC.CED^GF.FEi adeoque 
ex Lemmate (a) erit reftangulum CFD^GFE. 
Hinc erit CF D\EF^ ^G F E\F E^ \ eft autem 
redangulum GF E: F E"^G F: F E nii HExED. 
Erit igitur redangulum C F D : E F^^ H E: E D ^ 
Q- £• D. 

THEOREMA XXXIV. 

Praeterea dico, quod pundlum F proprius pun- 
Gio E fecat rationem majorem prae punfto / remo- 
tiori y fi pun6him F fit in re6la C E extenfa ad jE ; 
fecat autem rationem roinorem accepto pun6lo F in 
CE extenfa ad C. 

Sit punilum F in re<Sla C E extenfa ad E . Ma- 
nifeftum eft GIxIC: < : GF:FC . At cum fit re- 
aangulum GFE^CFDefk DG:CE^GF:FC. 
Ergo erit G I : I C : <. : D G : C E ^ ac permutando 
IG:GD:<.:IC:CE,xycid.eGI:ID:'^:CI:lE, 
adeoque redlangulum G lE > C I D . Fa6lo igitur 
redlangulo C ID = KIE erit redlangulum GIE> 
KIE ^ adeoque G I z^ KI . Quare erit D G C : 
C E D: Z!^ : D KC:C E D y eft autem per Lemma 
DGC:CED^GF:FE,DKC:CED^KI 



(a) ride Prop. XXXK Lihri VIL CoU. Math. 
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lE. Ergo erit G F:FE : :> : KI: lEfwe KIE^ 
D I C : I E^ . Quod erat primo oftendendum . 

Eadem methodo oftenditur effe GF:FE:<.: 
DIC:IE''^ fi fit pundlum F in EC extenfa ad C. 

CoMPosiTio Epitagmatis L 

Fiat D E : EH in ratione N : M\ deinde appli- 
cetur ad re6lam D C redangulum aequale redlangulo 
C£/f excedens quadrato, fcilicet redlangulum DGC^ 
denique fiat G E : E F in ratione H D: D E accepta 
re6la E Fin re<5la C E extenfa ad £ , fi fit ratio da- 
ta majoris ad minorem, vel extenfa ad C, fi fit ra- 
tio data minoris ad majorem . Pundlum F folvet mo- 
do fingulari Problema per Theor. XXXIIL XXXIV. , 
nempe erit CFD:EF^^M:N. 

Epitagma IL 

Sit pmK^um F juxta alteruiji modum ita ut te-Fig,XIF. 
aangulum DFE:CF"^M:N. Patet punaum F 
cadere in C E extenfa ad £, fi ratio data fit mino- 
ris ad majoremj fi vero fit ratio data majoris ad mi* 
norem , pundum F cadet in C E extenfa ad C . 

» Fiat reaangulum C FG — D FE . Erit igitur 
» reaangulum^ C F G : C F^— M : Ni eft autem re- 
» aangulum C FG: C F/=^ G F: FC . Ergo erit 
» GF:FC—M:N. At cum fit reaangulum CFG^ 
H DFE t{i pet.UmmRia) C F:FG^ EC D:D G E . 

' s 

:, ,,. ... * 

(a) ride Prop. XXXF. Ubri VIL CoU. Math. 
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M Qaare €rit DC£:DCE^M:N. Fiat )am 
» N : M^ C £ lE H ^ quie idabitur magnitudiiie , 
» .& politione . Erit igittir reQ:ang«Jiuia DG E i 
» D C E ^ H E : £<: yxxx D C . £ H : D C E , adeo. 
» que erit ra6laagulum DGE^DC.£H\ eft au- 
» tem redanguium E H .C D datum datis ejus la- 
» teribus} unde applicando ad datam DE redlan- 
» gulum aequale reftangulo E H . C D excedens qua- 
» drato fcilicet D G E y habebitur punftum C, quo 
» datQ obtinetur pundlum quaefitum F fa(Sla GCiCF 
» in ratione H C : C £ .y^ 

Hinc punftum F unice infervit folutioni Pro- 
blfmatis • Nam fi fieri poilit y fit aliud pundlum ut 
/. Tiat redangulum D I E^C I K , & eodem ra- 
tiocinio fuperiori invenies effe KI: I C^ M: N , 
adeoque uti G F: F C -^ unde puni^um K erit diver- 
fum a pun6lo G^ d^inde mvenies effe re6langulum 
DKE^DC.EH^y eft tiutem redlangulum DC 
EH^DGE. Ergo crit redlangulum DKE^ 
D GE ^ quod eft impoffibile . 

THEOREMA XXXV. 

Si ftt redlangulum D GE^E H .C D^ ac prae- 
terea fit GF: FC =^ HE:EC . Dico fore reftan- 
g^lum DFE:Cr^HE:EC. 

QuoRiam eft reAangulum DG E ^E H .C D\ 
erit DGE:ECD^EH.CD:ECD uti JI£.: 



ll 



£:C Cum autem fit HE xEC^ QFiFC, «rit 
D G E: E C^D ^ G F: FC'y adeoque per Lemoia fa) 
cfk reaangulum CFC^DFE. Quamobrem erit 
P FE :C F^^ CFQ tCF'ye(t.Mtexa.CFG: CF'^ 
GF:FC uti HE:EC, Ergo erit DFEvCF*^ 
HExEC, Q. E. D. 

THEOREMA XXXVK 

Praeterea: di^co»^ punfiam» F ^xotfim- E- aulerl^ 
tadonem minorjem poae punftot / teraotijori , 'fi pfan- 
dum /" iit in refia C B ejoettia. sd> E ; fecat autenv 
i;aftohem ma^Kwen» exiAente pnnfiz> F m eacj^em C E 
6xhen£ir iDcl; C'.i /' 

. - Qniaidbj.paii6)M» /'^«ocepwm foefit i» re6la C^ 
extenla'ad'£ , raamfefte erk C F:F£^r^: C I: ID. 
Cum .avtem.' Jt te&smg^ihm: CF<^^DFE eft- 
C /*: FD ^CEvGD, Ergp erit CE:GDx^: 
CI: ID , ac permutando CE:C t: -^ :GD:DI\ 
9AeQ«{\te EltlC: -c :GIiiD f unde reftangu-- 
lum D I E <. CIG, FadW igitur reiS^angulo DIE^ 
CI A,exit teaanpAam CIK^CIC; mAeKI< 
GI, &L ire^ltangulum DCE<DKE.^ Qoamtyb^ 
teta erit DG£:ECDi<s.iDKE:ECD. €um au- 
tem fit rcaaoguJum CFG^DFE, DIE^CIK 
eft per Lemma (^) D G E:E C D^G F:FC ^ 
DKE:ECD^KI:IC. Ergo tmGF:FC:<: 



•iM 



^M. 



(a) (b) ri</« />/wp, XXXy. IMn «X Co* Afaiwli 
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KI.IC feu CIK^DIEiCT . Qu&d erat pri- 
mo demonftrandum . 

Eadem methodo demonftrabitur , quod fi fit pun- 
^um F in .C E extenfa ad C , erit G F:FC: > : 
DIEiCr. 

CoMPosiTio Epitagmatis II. 

3 

Fiat C E:E H in ratione N:Mi deinde appli- 
cetur ad datam re6lam DE re6langulum ^quale re- 
6langulo E H .C D excedens quadrato fcilicet re- 
dlangulum DG E \ denique fiat GC:C F \xi ratione 
HCiQE accepta reda C.F\ in C-£. extenfa ad £, 
fi ratio MriVfit minoris ad majorem, extenfa ao* 
tem ad C , fi ratio itf : A^ fit majoris ad minprem . 
Pundlum F folvet unice Problema per Theor. XXXV; 
XXXVI. nempe erit re6langulu;n DFE:CF^^M:N. 



* . 



Epitagma II L 






Ftg. XF. Sit pundlum F juxta modum ultimum adeo ut fit 
redlanguium CF E :D F^ ^ M: N . 

>► Statuo reAaoguIuro CFE^GFD. Erit igitur 
» GFD:FD^=^M:Ni eft autem reftangulum GFD: 
n FD'^GF:FD. Ergo erit GF:FD^M:N. 
» Cum autem fit re6langulum GFD^CFE eft per 
» Lemma (a) GF:F D-^ C GE: E D C y adeoque 



(a) ride Prop. XXXVL Ubri FIL ColL Math. Pata mafufiftm. 
mendum in in/cripM/u hujufct Propofitionis . 
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n erit CGEiEDC^M.N. Fiat jam NiM^ 
» D C: D H j quae dabitur magnitudine , & pofitio- 
n ne. Quamobrem erit reftangulum CGEiEDC^ 
H DH.DC uti EDHiEDCi unde erit CGE^ 
» E D H . At redtangulum E D H datum eft datis 
» ejus lateribus ; unde dabitur C G E . Applicando 
n igitur ad datam re6lam CE reftangulum aequale 
>» redlangulo E D H deficiens quadrato fcilicet re- 
» £langulum CGE^ habebitur pundlum Cj unde fa- 
» £la G D: DF in ratione H C: C D obtinebitur 
H pun£lum -F. » 

Quotliam ad redlam CE applicari nequit re6lan^ 
gulum defic^en^ quadrato majus quadrato dimidiae 
C E , patet Problema non femper conftrui pofTe . 
Conftruitur autem modo fingulari , fi pundlo G bifa- 
riam dividente CE, fit redangulum CGE=iEDH; 
unde datis /).£, EG dabitur DH tertia ipfarum 
proportionalis , adeoque ratio DH:DC five M:N. 

THEOREMA XXXVII. 

Si {\t D H tertia proportionalis redlarum D E , 
EG quae dividit bifariam EC; ac fit GF:FD^ 
HD:DCi dico fore reaangulum CFE:DF^^ 
HD:DC. 

Quoniam redla D H e^ tertia proportionalis re^ 
£larum Z) £ , E G ^ & reda E G dimidia eft redlae 
ECj erit re£langulum E D H^CGE . Quare etit 
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CGE:CDE^nDE:CI>E uti HD.DC, e(! 
awtem H D -^D C^G F: F D . Epgo erif reftan^- 
km^ C G E : C D E^G F: F D-^ a^eoqne per Lem- 
nia (a) re£kangulum C F E ^G F D. Quamobrem 
erit C F E: D F^^^Q F D :DF^ ^ eft autem re- 
aangulum GFD:D F"^GF: FD uti HD :DC. 
Erit igitur C F E iD F^^H D : D C . Q. E. T>. 

)> Inquircre, an pEnftmn /^fecet rationem m- 
y^ jorem , vel iminorem ratione fe^a ab a4iy> quovis 
» punfto / pariter accepta in refta C £' extenfa . >» 

» Comparandae veniunt rationes G F : F D j 
^CIEiID". Fiat re^aangultim C lE^DIKy 
n adeoque comparenir ratio^ CFxFD cvim KIDt 
9f Iiy five KI:ID. Ctsm amem fit reflfaigttfoinr 
» CFE^GFD, CIE^KID, eft p^r Letn- 
>. ma C^) GF:FD^CGE:CDE, KIiID^ 
w' CKE:C D E . Ergo conferenda eft- Tario CGEr 
>i CDE cum C KE:C D Ey unde reftangulum C C JE 
» cum C K E . Conferatur modo reftangulum C I E 
» cum reftangulo GID\ adeoque ratio CI:IG 
» cum D 1 : 1 E y ac diivid«ndo conferatitur rationes 
^ CGiGIjDEvEIy ac permutando C G: D E ^ 
w GI:IE. kt eft CG:DE^GFiFE cum fit 
» reftangulum C FE = G F D . Ergo comparentur 
)» rationes G FiF E^ G I : I E , ac dividendo C E : 



fa) (b) We Frop. XXXrr. LiBri Tlt. Cbtr. Math. Fatet manififium 
mendum in infcriptionf hujufce Propofitionis • 
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» EF^ GE:EI. Conftai auttm efle CEtEFin 
^ majori , vel minori ratione GExEL^ prout .pun- 
>» ilum / vel extra punSa EF^ vel in refta £jF 
» pofitum fit • » 

THEOREMA XXXVIII. 

Fraeterea dico > punftum jF awfeiire rationem 
majorem prae alio quovis |)ui>fio / in refta CE ex- 
tenfa pofito • 

Quando .punfbum / in reSa E F fupponatur , 
t^ G E: EF: <. : GE: E J ^ ac coniponendo GF: 

FE:^:GI:IE. At dk C F^ F E^ C G : D E\ 

jcum iit reftangoiikm C FE^C F D. Ergo ^rit 

CC": DE: < :ClxIEp ju: permutaudo £G:GI: < : 

DE:El\ componendo ^€saiCI:IC:^<.:DIil E ^ 

uade reQ:ar^guliHn C lE <^DIG . Eodem ratiodpio 

jdewonftrabisw , q4*pd euit CIE^ DIC ^ fi pun- 

ihim / pooatur extya punfta jEjF... Qxiaue fa&o re^ 

.fltaogulo C I E^ D I K erit *pu{idiim AT in utro- 

xjue cafii diverfiim a puofto G ^ &L \n primo cafti 

pofitum in refta E G ; adeoque cum refta D E bi- 

fariam divifa fit in punfto G, erit femper CGE^- 

CKE. Quainol>rem tntCCExCDE: >:CKEx 

CDE. Cum autem fit CFE^GFD, CIE^ 

KIDe&^et Lemma («) GF:FD^CGE:C DEy 



^m^ 



Xa) n^e Prop. XXXVi. Llbri FIL CoU. Math. Patct manifeftum 
mtndum in infcriptione hujufce Propofttionis . 



KIxID^CKEiCDE. Ergo erit GFi FDiz^i 
KIiID five KID^CIEiID'^ Q. E. D. 

H Comparare rationem fedam a pun6lo / pro- 
» ximiore jF cum ratione CLEiDL^ fefta a pun- 
» £lo Z remotiori . » 

» Fiat reftangulum CLE=sMLDi adeoque 
H conferenda venit ratio KIiID cum MLD: 
» LD^ five ML: LD . Cum autem fit redlanguium 
» CIE^DIK, CLE^MLD eft per Lemma 
^ K1:ID^CKE:CDE, ML:LD^CME: 
)^ C D E . Ergo conferatur ratio C KE:C DE cum 
» CMEiCDE^ adeoque reftangulum C K E cum 
/> CME. Conferatur modo re£iangulum CLE cum 
VI KLD ^ adeoque comparentur rationes C L: L AT, 
>> DL:LE, ac dividendo CK:KL, DE:ELi 
» permutando autem comparanda eft ratio CK: 
» DE cum KL:LE. At cum fit redlangulum CIE^ 
» DIK eft C K:DE^KI:IE. Quapropter con- 
» ferantur rationes KI:IE , KL:LE, ac dividen- 
» do KExEI^ KE:EL. Conftat autem effe KE: 
^ EI:<. :KE:E L. » 

THEOREMA XXXIX. 

Pofitis iifdem dico , pundum / proprius F au- 
ferre rationem majorem , quam quae fecatur a pun- 
£lo L remotiori, nempe redlanguli CLE:DL*. 



Quoniam eft KExEIkxKEiEL^ erit com- 
ponendo KIiIEkl.KL.LE . Sed eft KI.IE^ 
CKiDE cum fit re6langulum CIE^DIK. Ergo 
erit C Ki D E: <^ i K L: L E ^ ac permutando CKi 
KLk :DE:E Li componendo autem CL:LK: -< : 
DL:LEi adeoque erit redlangulum C LE< DLK, 
Fado igitur reiftangulo CLE^MLDy erit MLD<. 
KLDy & ideo pundlum Af erit in re6la EK. 
Quare erit re6langulum C KE ^ CME y adeoque 
erit CKEiCDE:>iCME:CDE. At cum fit 
reaangulum CIE^DIK^ CLE^MLD eft per 
Lemma KI : I D^C KE: C D E , ML:LD^ 
CMExCDE. Ergo erit K I : I D: > : ML:LD 
five MLD^CLExDV . Q. E. D. 

THEOREMA XL. 

Denique dico rationem HDiDCy quae eft propor- 
tio Maxima re6languli CFE:DF^ y aequalem effe ratio- 
ni quadrati ex CE ad quadruplum redlangulum CDE. 

Quoniam D H tertia proportionalis eft redarum 
DE, EG^ erit EG^^EDHy adeoque erit £ C\- 
CDE^HDEiCDE uti HD:DC. At cum fit 
£Cdimidia EC eft EG^:C D E^ECi 4C D E. 
Ergo erit HD: D C^ E C: 4 C D E . Q. E. D. 

THEOREMA XLL 

Mainentibus jam defcriptis fit refta DN< D H; 
praeterea fint re6langula CKE^ CkE aequalia re- 
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&attgulo E DN ^ unde obtineiitur punfta Kk, Si pun- 
aum ^ remanebit in refta (?!> 6 fit Z)A^ > />C, 
coincidet autem cu» panfto />y fi fit D N^DCy 
deniquc erit ini?£, fi fit D N < D C . Poftremo 
rationi N DiD C fiat aequalis ratio ki:i D , atque 
etiam ratio XI: ID fi punfta KD fint diverfa, ac- 
ceptis Dly D i \n contrarias partes quando fit 
D N < D C . Dico fore in cadem ratione N D : 
i>Cre6iangalum CIExID\ & reftangulum Ci E: iD\ 
Nam cum fit reftangulum CKE^N DE^ erit 
reftangulum C K E : C D E^ N D E :C D E xxii 
ND:DCi ea ^utem K 1:1 D^ND:DC. Er- 
go erit C KE:C DE = KI: ID^r adcoque crit 
per Lemma reftangulum C I E — KI D . Quare erit 
reftangulum C lE : I D"^ KI D :Iir viti KI: 
ID; eft autem KI:I D^N D:DC. Ergo erit 
reftangulum CIEiIlT^NDxDC. Eadem ra- 
tlone demonftrabitur effe reftangulum CiE:iIf^ 
ND:DC. Q. E. D. 

CoMPosiTio Epitagmatis in. 

Divifa refta C E bifariam in G accipiatur D H 
tertia proportionalis re£larum D E ^ E G , ac fiat 
GD:DF in ratione HC:CD. Ergo fi fit ratio M 
ad N aequalis rationi H D:DC vel quadrati lx C E 
ad qmadruplum reftangulum CDE^ haec.crit Maxi- 
ma & fingularis proportio reflangpU CFE:DF\ 



r 
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per Theor. XXXVIL XXXVIII. XL. Si vero ratio 
M: N fit major praedidla ratione , Problema erit im- 
poiBbile . Denique fi fit minor , fiat C D: D N in ra- 
tione N:Mj po^z applicentur ad re^^am CE re- 
Aangula CKE, CkE aequalia reftangplo EDN 
deficientia quadratp } poftremo rationi N C:C D fiat 
«qualis ratio kD:Di, atque (fi punfta KD fint 
diverfa) ratio KDiDI acceptis DI , Di per eat 
dem partes , fi fit M 3> N^ in contrarias autem in al- 
tero cafii M<^N. Punftum i tantum fi fit M=^N, 
vel fi ^, N fint inaequales , punda li folvent Pro- 
Uema per Theor. XXXIX. , XLL , fcilicet erit in ra- 
tioQe M:N xefitangulwn CIE:I ly ^ & redlangulum 
CiE:iir. 






DE 

SECTIONE DETERMINATA 

PARS SECUNDA. 



LIBER SECUNDUS. 



PROBLEMA L 

Fig.xri. U 3itis reftis ACjCEyEBin eadem direftionc 
XFII. pofiris j invenire in ipfarum intermedia C E punAum 

xmi.Fy ut interceptarum linearum ad data punfta , • fciK- 
cet AF^ FCj BFj FE re6langulum fub duabus 
ad redlangulum contentum a reliquis fit in ratione data • 

Epitagma I. 

Fig.XFL Inquiro primum punAum D in veika CE^ adeo 
ut redlangulum ADCiB DE fitin ratione aequalitatis . 
»> Puta fadlum . Quoniam reiSlangulum ADC^ 
» B DE, erit AD:DB = ED:DC, ac coropo- 
>♦ nendo erit A B : B D^ECiCD^ permutando au- 
» tem ABiCE— BD:DC. Seda igitur data re- 
n 6la B C in ratione AB:CE habebitur punftum 
» D quaefitum . 

Manifefium eft, unicum pun£lum i^folvereProblema. 



THEOREMA I. 

Si fit ABiCE^B DiDC, manifeftum cft 
pun£lum D cadere in C E . Dico re6):angulum 
ADC^BDE. 

Cum fit ABiCE^BDiDCj erit permutan- 
do AB.BD^ECiCD, ac dividendo ^ Z> : 
D B ^ ED : DC i unde reaangulum ADC^ 
BDE. Q. E. D. 

CoROLLARiUM . Manifeftum eft , quod fi pun- 
6lum F fit propius E ^ quam D , erit redangulum 
AFC^BFE. 

>» Inquiro deinde punAum F in eadeni CEFig.XFI. 
>► adeo ut fit reftangulum AFCiB FE in data ra- M /• 
^ tione MXiNX.yf 

» Efto faftum; ac pofita ratione majoris ad mi- 
» norem , erit dividendo AFC — BFEiBFE^ 
y^ MNiNX. Fiat B D.DC in ratione ABiCE, 
» adeoque erit per Theor. I. re6J:angulum A D C=» 
vfBDE, & fafta G-=-AE^CB erit (a) per 
» Lemma ^ jFC— B FE ^G.D F. Erit igitur G. 
y^ D FiB FE ^MN: NX. Datae autem funt reftae 
vfBEyEDjGjZC ratio eft data j adeoque dabi- 
» tur punftum F in refta DE per Epitag. L Probl. IIL» 

» jPofita autem ratione minoris ad majorem , ^yxn- Fig.Xj^I. 
>> ftum F cadet \n C D y eritque invertendo B FE : N. 2. 



(a) ^4^ Prop. XLK Lihn VIL Coll. Matk. 
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» AFC=N Xi MXi dividendo autem erit BFE — 
» AFC:AFC=NM:MX. Cum autem fafto re- 
» ftangulo ADC^BDEy & G — ^£-hCi?, fit 
» per Lemma {a) BFE — AFC = G.DF ^ adeo^ 
» que erit G . D FiAFC ==^ N M: M X i wide da- 
» ris redlis AC ^ C D ^ G , 8c rationes NMiMX 
» dabitur puti£tum ^ per pra^idum Epitagma m re- 
» fta C /) . » 

Punftum F tantum folvit Problcma . Nam fi fit 
aliud pundlum ut / quod folvat Prc^losa ^ eadem 
Aaalyfi demonftrabitur in primo cafu effe G . D Ii 
BIE^MN:NXi eft autem G.DFiBFE^ 
MN:NXi adeoque erit G .DI:B lE^G.D F: 
B F E, quod eft impofibile • Pari rarione demonftra* 
bitur in altero cafu efTe G.DIiAIC^G.DFi 
AFC y quod eft aeque impofl5i>ile . 

THEOREMA II. 

Sit reaangulum A D C-^B DE, ^c refta G «^ 
AE-hCBi praeterea fit G . D F: B FE ^MN: 
NX in Fig. N. i., vel G.DF:AFC^NM: 
iHJfinFig.N. 2. Dico redangulum AFCiBFE^ 
MXiNX. 
Fig.XFL Qiaoniam reftangulum ADC^^^BDE^ ac re- 
N.t. Gtz G^AE-^CB erit per Lemma (^) G .DF^ 
AEC — BFE. Eft autem G.DF:BFE^MN: 



(a) CbJ ridc Prof. Xiy. Likd fW. G^iL.AUii. 
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A^^. Ergo ^txtAFC—BFE.BFE^MN.NX, 
ac componettdo AFCxB F E^M.X'.N X, 

Eodem ratiocinio deroonftrabitur , quod fi fit G,Fig.XFI. 
DF'.AFC^NM:MX,et\tBFE'.AFC^NXx N.z. 
MX, adeoque invertendo erit rei^anguhun AFC; 
BFE^MX:NX, Q.E,D, 

THEOREMA III. 

Praeterea dico, pun^um F propius E, quam 
fit pundum /, abfcindere rationem majorem pra& pon* 
do /. 

Cas. I. Sit punftum F in refta DE^ Patet ef-F/^JWV. 
fe G.DFiBFE'.7^'.G.DI:BIE. Ctan autem N.i. 
fit reaang^lum ADC^^MDE, & G^AE^CB 
eft per Lemma G,DF^AFC-^ BFE, G.DI'^ 
AIC-^BJE.EtgoeritAFC—BFE^BFEi^t 
AIC^BIE-.BIE „ ac componendo AFCiBFEx > i 
AIC.BIE^, 

Cas. II. Sit punftum F in re<9ta DC , 8c eTitFig.XFL 
G.DF'.AFC'.<L '.G.Di.AIC, At cum fit re- N.z. 
aangulum ADC^BDE , & G^^AE^CB eft 
per Leroma G.DF^BFE^AFC, G.DI^ 
BIE-^AIC.ExgoeritBFE^AFCtAFC'.^'. 
B I E — AICxAIC, ae componendo B FE x, 
A FC: <. :B I E : A IC i invertendo autem erit. 
AFC:BFE:^xAIC'.BIE, Q. E. P. 



CoMPosiTio Epitagmatis I. 

■ 

Fig.XFI. Fiat B D:DC in ratione AB:CEy unde ob- 
tinetur pun6lum i>; ac (i ratio data fit ratio aequa- 
litatis , punftum D folvet unice Problema per Theo- 
rema I. cum Cor. , fcilicet exiftente punfto D in re- 
fta C £ , erit modo fingulari reftangulum AD C^ 
B D E . Si autem ratio data fit majoris ad mino- 

Flg.XVL rem , datis reftis B E ^ E D inveniatur per Epi- 
N. I. tagma I. Probl. III. in refta D E pundlum F adeo 
ut G . DF:B FE fit in ratione M N: N X pofita 
G^AE^CBy & erit modo fingulari per Theo- 
rem. IL IH. reaangulum AFC:B FE^ MX:N X. 
Denique fi ratio data fit minoris ad majorem, datis 

Fig.XFLxeQ^s AC^ CD inveniatur per idem Epitagma in 
N.Z. reda CD pundum F^ adeo ut G.DF:AFC^ 
NMiMXj eritque modo fingulari per Theon IL UL 
reaangulum AFC:B FE--^MX: NX. 

Epitagma IL 

Invenire primum oportet in refta CE pundum Z), 
ut fit reaangulum ADE:BDC\n ratione aequalitatis . 
Fig.XrL n Sit faaum. Ergo erit AD:DB^CD:DEy 
» ac componendo A B : B D ^C D : D E\ permutando 
» autem erit AB:CE^BD:DE. Quare dividen- 
^ do erit G:CE^BE:ED fa^a G^AC^BE 
i> unde datis tribus reais G^ CEj BE dabitur DE 
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n quarta proportionaiis , adeoque pun£tum D quae- 
vt fitum . » 

Pundtum D praefto tantum erit folutioni Pro- 
blematis. Nam (i fieri poflit, (it aliud pundhim \A F ^ 
j& eadem Analyfi demonftrabitur efle GiCE^^BE: 
EF; eft autem G-.CE^BE-.ED . Ergo crit BE\ 
E /*a B E: E D , quod eft impoffibile . 

THEOREMA IV. 



- VoCttn G^AC-^-BE fit G.CE^BEiEDi 
patet pun6lum D cadere in refta CE» Dico fore re- 
6langulum ADE^B DC. 

Quoliiam cft G:C E<^B E: E D , erit compo- 
nendo'AB :C E^^B D:D E, ac permutando yi^: 
BD^C£:EDi dividendo autem AD:DB^ 
CDxDEs unde reftangulum ADE^BDC, Q.E.D. 

THEOREMA V. 

Praeterea dico , quod fi pun<^um F fit propius-R^.-Sn. 
E , quam D , erit redangulum A FE <: B FC . N. /. 

Cum fit B EiEDkiB EiEFy erit compo- 
'nendo B D .D E. < : B F: F E, eft autem BD: 
DE^AB:CE cum fit reftanguium ADE^BDC. 
Ergo erit AB:CE: ^ :B F: FE , & permutando 
AB : B F: <. :C E: E F ^ dividendo autem A F: 
FB : < : C F: F E i unde reftangulum AFE<. 

CFB. Q. E.D. 

u 



H Nuttc autem mquiirere opoitet pfun6lum F in 
I» refta C£, ut fit redlangulum AFExBFC in ra- 
>» tione data MXiNX. ^ 

# Potio fadum. Sit ratio data MXiNX ini- 
H noris ad majorem} adeoque erit invertendo BFCi 
n AFE^NXiMX, ac dividendo BFC--AFE: 
^ AFE^NMiMX. Fiat G^AC-^BE, & 
» G:CE = BE:ED unde erit per Theor. IV. re- 
» dlangulum ADE^BDC^ adeoque pun6lum F 
n cadet in E D j eritque ex Lemmate (a) BFC — 
^ AFE^G.DF. Quare erit G.DFxAFE^ 
» NM:MX. Cum autemdatasi fint redlae AD^ DE^ 
» C, ac prsterea ratio NMiMX dabitur pundum 
H -F in re<Sla D E per Epitagma IL Probl. III. 
Fig.XFL » Quando autem fit ratio data MX:NX ma- 
N. z. n joris ad minorem, pun£him F cadet in reda CD, 
^ & erit dividendo AFE — BFC:BFC=MN: 
H NX. Cum dutem fit tedlangulum ADE — BDC^ 
» & C«^ C-i-*£ eft per Lemma AFE—BFC^ 
» G.DF. Erit igitur G .D F:BFC^MN:NXi 
. >^ unde datis teftis B D ^ D C ^ G^ slc praeterea ra- 
» tione iWiViiV^A', dabitur pundum F in reda /)C 
^ per idem Epitagma . ^ 

PunSum F infervit tantum folutioni ProUema- 
. tis . Nam fi fieri poffit , .fit aliud puniSiHn ut / , ac 



(a) ride Prop. XLVllL Lihn VIL ColL Math.Arbktpr oiitem^hartc Rro- 
pofiionem infcrihendam ejfe sas Lemma in fetundum Pracep. Primi Problem, s=s 



demonftrabitur in primo cafu eadem Analyii G.DI: 
AIE^MN.NXi e&^ autem CDFiAFE^ 
MNzNX. Erit igitur G , D I: AIE^G . D Ft 
AFE-j quod impoffibile eft per praedidum Epkagma . 
Eodem argumento demonflrabitur in altero cafu G, 
DIiBIC^G.DF.BFCi & hoc impoffibile eft. 

THEOREMA VI. 

Sit re&angulum ADE*^BDC , ac pofita (?«>- 
AC-k-EB fit G.DFzAFE^NM.MX m Fig. 
N. 1., & G.DFiBFC^MN.NX in Fig. N. *. 
Dico fore reaangulum AF E.BFC^^M X: NX, 

Etenim cum fit roAangulum A D E '^ B D C ,F!g.xri. 
.& GmmAC-t^EB erit per Lemma G.DF^BFC^ N. /. 
AFEi eft autem G . D F.AFE ^NM:M X. 
Ergo erit B F C— A F E:A F E ^ N M'M X, ac 
componendo B FC : A FE = NX: M X^ invertendo 
autem erk AFExB FC^MX: NX. 

Eodem ratiocinio demcmftrabttur Theorema , <:^an-Fig.xn. 
do in altera Figura fit G , D FiB FC^ MN: N. x. 
NX. Q. E. D. 

THEOREMA VII. 

Prxterea dico , pun£lum F propius E , quam fit 
pundlum I, abfcindere rationem minorem prae pun6lo /. 

Cas. L Sit punAum F m reQtz DE. CorAaxFig.Xn. 
eK Theor. X. Libci L efle G.DI: AI E: fC :G . ff. 1. 
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DF.AFE. Cum autem fit redangulum ADE^ 
BDC, G^AC-^E£ eft per Lemma G.DI^ 
BIC^AIE, G.DF^BFC — AFE. Ergo 
erit BIC-AIE'.AIE:<,:BFC^AFE'.AFE, 
ac componendo erit BIC:AIE:<:BFC:AFE', 
invertendo autem erit reftangulum AIE:B IC: p. : 
AFE:BFC. 

mg.xri. Cas. II. Modo fit punftum F in refta C D . 
N. 2. Per pr£di6kim Theorema eft G .DI:B IC: •> : 
G.D F:B FC ,Jit cuip fit redangulura ADE^ 
BDC, G^AC-^EB eft per Lemma G.DI^ 
AIE^BIC, G.DF^AFE^BFC. Ergo 
erit reftangulum AIE-^ B I C:B I C :■:>': A FE — 
B FC: B FC , ac componendo erit redlangulum 
AIE:BIC: > :AFE:BFC. Q. E. D. 

CoMPosiTio Epitagmatis II. 

Pofita G«^C-4-^£ fiat G:C£«=i?£: 
£ D i unde habetur pundum D . Si ratio data fit 
aqualitatis pundum D unice fialvet Problema per 
Theor. IV. V. , fcilicet exiftente punfto D in re<Sla 
G E erit modo. fingulari redlangulum AD E—BDC, 
Si vero ratio data MX:NX{it minoris ad majo- 
rem, datis redis AD, DE inveniatur per Epi- 
tagma II. Probl. III. pundum F in reda D E adeo 
ut fit reaangulum G .D F:AFE = NM: MX ; 
eritque modo fingulari per Theor. VL VII, reftan- 
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gulum AFExBFC t^MXxN X. Si vero ratio 
data MXiNX fit majoris ad minorem, tunc inve* 
niatur datis reftis B D , DC per idem Epitagma 
pun6lum F in refta C D , adeo ut fit re6^angulum 
G.DFxBFC^MN.NX^ eritque modo fingu- 
lari per praedi6la Theorero. reftangulum A F E : 
BFC^MX.NX. 

Ep IT AG M A III. 

Denique fit pun6lum F in refta CE juxta mo- 
dum tertium, adeo ut fit reftangulum AFBiCFE 
in ratione data MXiN X. 

n Inquiro primum pun£lum aequalitatis D in re- Flg. 
» &z AB extenfa ad B , ut fit reftanguium ADB^ xril. 
» CDE . » 

» Puta fa6lum. Quoniam reftangulum ADB^ 
» CDE, erit AD.DC^ED.DB , ac dividen- 
>► do A C i C D ^ E B : B Di permutando autem erit 
^ AC.BE^CDiDB . Quare dividendo erit G : 
^ BE^CB.BD pofitis AC , BE inaequalibus , 
» & re6^a G^AC — B E . Cum autem datai fint 
» reftae G , C B , B E dabitur quarta ipfarum pro- 
H portionalis B D ^ adeoque pun^him D . n^ 

Manifeftum eft , pun6lum D folum folvere Pro- 
blema . Nam fi fit aliud pun6lum ut i , eadem Ana- 
lyfi demonftrabitur G -.B E^CB :Bdi «ft autem 
G',B E^CBiB Di adeoque erit CB.Bd^ 



C B : B D , quod eft impoffibile . Ex antecedente 
Analyfi pariter manifeftum eft , oportere cffe AC ^ 
B E inaequales, ut Problema conftrui poffit. 

THEOREMA VIII. 

Pofitis AC f B E inaequalibus , quarum major fit 
AC, & vocata G^AC — BE, fit GxBE^ 
C BiB D. Dico fore reaangulum ADB^CDE, 

Quoniam eft Gx B E=>^C B \ B D , &c; = 
^C — £^,erit componendo AC\BE^C DxDB , 
ac permutando AC xC D ^ E B -. B D -y componen- 
do autem AD: DC^EDiDB; unde erit re- 
ftanguium ADB^^^CDE. Q. E. D. 

THEOREMA IX. 

Praeterea dico, quod fi punfhim d fit propius 
B, quam D , erit reftangulum AdB <,CdE . 

Patet effe d B x B D . < i C B i B d^ eft au- 
tem G.BE-M.CB.BD. Ergo erit G.BEk: 
CB:Bd,ac componendo AC : B E : <. : C d:dB ^ 
permutando autem erit A C : C d: <, : E B : B d. 
Quare iterum componendo erit Ad:dC:<:Ed:dB i 
unde re^langulum AdB <C dE. Q. E. D. 

■ 

SCHOLIUM. 

Si fit A C ^ E B , accepto quolibet pun6to D 
in rcfta A B extenfa , erit reftangulum AD B <. 



\. 



©♦►^ 163 IWH-» 



CDE, Nam rcaangulum ADB^ACBD 
CDB, ttetzn^xmi CDE^CDB-^CD.EB , 
&reaanguluin B D .EB k\y ACBD <^CD.E B\ 

>» Modo fit reaangulum AF B;C F E in ratio- 
»» ne data MXiN X , Oportet autem rationem da- 
*» tam eife majoris ad minorem } fecas enim Probie- 
» ma non eflet poflibile. h 

» Erit igitur dividendo AFJB — CFEzCFEten 
» MNiN X. Pofitis -/4J, £ E jnaeqnalibus , qua^* 
» rum major AC ^ fiat -^ C — E B^G ^ & C : 
H B E^CBiB D , eritque per Theor. VIIL re- 
>» (^angulum ADB—CDEi unde ex Lemmate {a) 
n reftangulum AFB — C F E^G .D F. Quamob* 
f> rem erit G .D FiC F E f^ M N : N Xt unde da- 
n t\s DEj CEj Gj ac prieterea racione MNi 
» NXy dabitur punftum F m refta C E per Epi- 
^ tagxna IIL, ProbL III. Libri h n 

Quoniam pofitis AC j B E in^qualibus reqoi'- 
ritur ad compofitionem fieri G.DFiCFE in ra- 
tione MNiNXj non femper poffibile erit Proble- 
ma. Nam accepta DF media proportiooali inter 
reaas CDy DE^ & fada FH^FC, fi fit ra- 
tio MNiNX minor ratione GiEH inveniri non 
poterit pundlum F per di£lum Epitagma . Modo au- 
tem fingulari fit , fi fit xdiXioM N: N X ^qualis rationi 
G.EHi cum autero fit G.DF.CFE^MN.JNX, 
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(a) rid€ Pnp. U. Lihi VII. C«U. AtatA. 



crit in hoc cafu limitis G . D F= AF B — C FE : 
C F£ ::G : E Hy adeoque componendo erit reftangu-* 
lumAFB.CFE^G-hEHiEH. 



THEOREMA X. 

Pofitis AC j B E inaequalibus , quarum major 
AC , fit redlangulum ADB^CDE y ac re6la DF 
media proportionalis inter re<ftas C D y D E\ deni- 
que fit FH^CF, G^AC^BE. Dico fore 
reaangulum AF B:C F E^G^E H:E H. 

Quoniam eft redlangulum AD B ^C D E ^ & 
G^AC — EB erit per Lemma redlangulum AFB — 
C FE^G.DF. At cum fit refta DF media pro- 
portionaiis inter reftas CZ>, DE, & FH^CF^ 
eft G.DF.CFE^G.EH per Theor. XI. U- 
briLErgoerit^T^^— C:/'£:CiF£ — ^:£^, ac 
componendo erit reftangulum AFBiCFE^G-^ 
EHiEH. Q. E. D. 

THEOREMA XL 

Manentibus iifdem dico rationem G-^EHiEH 
feiSlam a pun£lo F minorem effe ratione redlanguli 
AIBiCIE fe(fta a quovis pundlo / in re6la CE 
fignato . 

Etenim eft G:EHt <.xG.D I:CIE per Theo- 

' rema XI L Libri I. At curo fit reftangulum ADB^ 

CDE eii per.Lemma G.D I^AIB-^CIEi Ergo 



^: 



erit G:EI{:<.:AJB — CIE:CIEy ac componen- 
do erit G-^EHiEH^^xAIB^CIE, Q.E.D. 

THEOREMA XII. 

Praeterea dico, pun£lum / propius pun£lo F 
abfcindere rationem redanguli AI B :C I E mino> 
rem ratione redlangvdi AKB\C KE ablata a pun- 
^o K remotiore . 

Eft enim per Theor. XIII. libri I. redangulum 
G,DI:CIE:<:G,DK:CKE. At cum fit re- 
6langulum AD B^CDE eft per Lemma G.DIi^m 
AIB — CIE, G.DK^AKB-r-CKE. Ergo 
erit reaangulum AI B — CI E:CIE:< :AKB — 
CKE:CKEf ac componendo erit redlangulum AIB: 
CIE',-ciAKB:CKE, Q. E. D. 

THEOREMA XIII. 



Denique dico, rationem G-t-EHiEH, qua 
cft Proportio Minima redlanguli AFB:CFE, squa- 
lem efte rationi quadrati ex AB ad quadratum ex 
diftierentia re^arum , quae poftunt redangula AE, 
CB^ ACEB, 

Cum fit reaangulum AD B^C D E , erit ex 
Lemmate ( vel ex Prop. XLIIL Libri VII. Coll; Math. ) 
reaangulum ACB^G,CD, AEB^G,DE^ 
adeoque erit ACB:AE B ^G,C D:G, DE , uri 
CDiDE. Sed eft C F':FE'c^CD:DEperCot, 
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Theor. XL Libri I. Ergo exit AC B :AE B ^CF* . 
F E^ f adeoque per alterum Lemma (a) erit re- 

aanguium AFB:CFE^A£':Cf^A E ,C B — 

y^AC.EB)'i eft autem reaanguluui AFB.CFE^ 
G-^EH:EH. Erit igitur G-^EH^E H^AB^i 

(/AE.CB-^^AC.EB), Q. E. D. 

THEOREMA XIV. 

Manentibus jam clefcriptis fit E L •<. E H , ac 
re£langula LIC , Li C aequalia redangulo C D . 
E L . Dico rationes re^angulorum AIB:CIE, 
A i B : C lE arquaies effe rationi G •+■ E L: E L.. 

Etenim eft per Theor. XV. Libri L re6^angulum 
DI.G:CIE^G:EL', eft autem per Lemma (^) 
Dl.G^AIB-^ClE cum fit reftangulum ^ i> ^ «* 
CDE. Ergo erit AI B --C 1 E:C lE-^G: E L, 
adeoque componendo erit reftangulum AIB:CIE'=^ 
G^^ELiEL, Eadem ratione demonfttatur effe re- 
aangulum^i^;Ci£«=<;-f-£X:£Z. Q. E. D. 
Fig. , » Sidt AC^BE, invenire punftum /* in re- 
XFIII..}* Aa intermedia CE , adeo ut reftangulum AFB: 
» C FE fit in ratione data MX:NX. Neceffa- 
» rinm eft, rationem datara effe majoris ad minorem. >» 

» Efto fa^um . Quoniam eft reaangulum AF B i 
» C FE^MX: NX , erit dividendo reAanguIum 



<a) Vidt Pnp. LXL Liin FIL C0IL Matk. 
(b) VUe Prop. U. Libri VII. C«ll. Math. 



^ AFB^-CFEiCFE^MNiNX. At cum Cit 
^ AC^BE efi per Lemma (a) A F^— CFE^ 
n AEB. Ergo erit reftangnlum AEBiCFE^ 
>» MN:N X. Fiat in eadem ratione AEiJ^N , Sc 
» dabitur £ A'' magnitudine , ac pofitione . Erit igi- 
» tur reftangulum A E B : C FE ^ A E : E N uti 
» A E B :B E N , adeoque erit redlangulum CFE — 
n B EN. Datum eft autem raSlangulum BEN\ 
» adeoque dabitur redlangulum CFE applicandum 
» ad datam C E deficiens quadrato \ unde habetur 
» pund^um F . » 

Quoniam ad redlam C E applicari nequit redlan- 
gulum deficiens quadrato majus quadrato dimidiae CE^ 
Problema non femper poflibite erit . Modo autem fin- 
gulari fit, fi redla CE bifariam divifa in /^, fit 
reftanguium B E N^ C F^. Cum autem data fit B E^ 
6c C F dimidia CE , dabitur ipfarum tertia propor- 
tionalis EN^ adeoque ratio AN:NE quae eft ra- 
tio limitis. 

THEOREMA XV. 

Divifa C E bifariam in F fit re^arum B E , 
CFtertia proportionalis EN. Dico fore redlangu- 
hxm AFB:CFE^AN:NE. 

Quoniam eft AC^ E B ^ erit per - Lemma (i) 
rcdangulum AFB — CFE^AEB\. unde erit 



(a) (b) Vidt Prop. LVIL Libri VIL CoU. Math. 



AFB-^CFE.CFE^AEBiCFE, Cum au- 
tem reftae ^£, C/*, EN fint in continua propor- 
tione, & refta C F^reaFE ^ eft reftangulum CFE^ 
BEN. Ergo erit reaangulum AFB^CFE.CFE^ 
BEAxBEN uti AEtEN', unde componendo 
erit redangulum ^ FB : C/^f =/< ^: NE , Q. E. D. 

< 

THEOREMA XVL 

lifdem poiitis dico j rationem fedlam a putu^O' 
F minorem effe ratione re6languli AIB : CIE fe- 
&a a quovis pun£lo / in re£la C E iigpato • 

Cum fit AC ^E B eft per praedi6lum Lemma 
redangulum AFB — CFE^AEB^ & eadem 
ratione redlangulum AIB^^CIE^AEB-y adeo- 
que erit AFB -^ C FE^AI B -^C lE . Eft au- 
tem re6langulum CF E > C I E cum fit redla CE 
bifariam fe£la in pun6lo F . Ergo erit redangulum 
AFB^CFE:CFE:<i:AIB-^CIEiCIE, 
& componendo erit A F B : C F E : < : AI B t 
CIE. Q. E. D. 

THEOREMA XVIL 

Praeterea dico, rationem reftanguli AIB:CIE 
fedlam a pun£lo / propinquiore F minorem effe ra- 
tione re&anguli AKBiC KE feda a pun£lo K 
remotiore • 



Quoniam AC^E B erit per praedlQum Lenl- 
ma AI B—CIEf^AE B , AKB—CKE^ 
AEBi adeoque erit AI B — C lE^AK B ^ 
CKE, Cum autem fit pundlum / propius J* quam 
K , e&. re^langulum C I E •>- C K E , Ergo erit 
AIB^CIEiCIE: ^ : A KB -^ C K EiC KE, 
adeoque componendo erit re^langulum A I B : 
C lE: ^:AKB:CKE. Q. E. D. 

THEOREMA XVIII. 

Denique dico, rationem AN:NE, quae eft Pro- 
portio Minima redlanguli A FB : C FE , aequaiem effe 
rationi 4 AE B -^C E^ :C E\ 

Etenim eft AE:E N ^^ AE B :N E B . Cum 
autem fa. EF media proportionalis inter NE , EB , 
eft redangulum NEB^EF". Erit igitur AE: 
EN^AEB:EF' uti ^AEB^CE" cum fit CE 
bifariam divifa in F, Quare erit componendo AN: 
NE-^^AEB-^CE^^CE'. Q.E.D. 



THEOREMA XIX. 

Pofita EM^ EN {mt reaanguia CfE, CiE 
aequalia redlangulo MEB. Dico fore re^langulum 
AIB:CIE^AM:MEf & in eadem ratione efle 
re£^angulum Ai B :CiE. 

Etenim cum fit AC^^EB, erit per praedidlum 
Lemma re£tangulum A IB — C I E^AE B, adeo- 
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que erit AI B ^C I E.CI E^ AE B X I E feu 
MEBi eft autem A E B iME.B ^AE.EM.Et- 
go erit redlangulum AIB — CIEiCIE^AE: 
EMj & coroponendo AI B : CI £ ^AM: M E . 
Eodem ratiocinio demonftratur eflfe redtangulum AiB: 
CiE^AMiME. Q. E. D. 

CoMPOsiTio Epitagmatis III. 

Fig. Pofitis AC , B E inaequalibus , quarum major 

Xril. AC, & vocata G^AC-^BE fiat G.BE^CB: 
BDi &: erit modo fingulari per Theor. VIII. IX. 
re6langulum ADB= C D E . Praeterea inveniatur 
DF media proportionalis inter re6las C D , DE, 
& reftae CF aequalis ponatur FH. Ergo fi ratio 
MX: N X majoris ad minorem fit aequaiis rationi 
G^E H :EH feu rationi quadrati ex ^ i? ad qua- 
dratum ex difFerentia reftae, quae poteft redlangulum 
AE .C B y a reifta quae poteft redangulum A C . 
E B i haec erit Minima , & fingularis proportio re- 
aanguli AFB:CFE per Theor. X. XI. XIII. Si 
ratio data MX:NX iit minor dida ratione , Pro- 
Wema erit impoffibile. Denique fi fit major, Proble- 
ma componi px^erit tantum duobus modis per Theo- 
rema XIV. XII , nempe fi fiat G: E L in ratione 
MN:NXi inde applicentur ad reftam CL redan- 
guia aequalia reftangulo C D. E L deficientia qua- 
drato fcilicet redlangula LI C ^ LiC , 8l erit re- 
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ftangulum AIBiCIE^ & reftangulum AiBiCiE 
in ratione data M Xi N X. 

Poiica aotem AC^BE bifariam dividatur CE 
in Fy ac re£larum i? £ , C F accipiatur tertia pro- XVIIL 
portionalis E N ^ zc fi ratio data M X: NX majo- 
ris ad minorem fit sequalis rationi A N: NE vel 
4 A E B -h C E^iC E' ^ h«c erit Minima, & fingu- 
laris proportio redanguli AFBiCFE per Tbeo- 
rem. XV. XVI. XVIII. Si vero fit rjitio data mi- 
nor dida ratione , Problema erit impoffibile . Peni- 
que fi fit major, fiat AEiEM in ratione MNi 
NX, deinde ad reilam C E appUcetur ex utraque 
parte punfti /^reftangulum aequale reftangulo MEB 
deficiens quadrato fcilicet CIE^ CiEj & erit his 
duobus modis tantum per Theor. XIX. XVII. in ra- 
tione MXiNX reftangulum AIBxCIE, & re- 
dangulum AiBxCiE^ 

PROBLEMA 11. 

Datis tribus te^is AC, CEy EB in eadem di- Flg. 
redlione pofitis j invenire punftum F in una extima- XIX. 
'rum EB, ita ut interceptarum linearum ad data XX. 
pundla fcilicet AF^ CF^ EF^ BFj Gt reftangu- XXI. 
lum contientum a duabus ad reAangulum contentum 
a reliquis in ratione data MXiNX. 






Epitagma L 

Fig. » Sit punftuffl F in extima E B adeo ut reftan- 

XIX. y> gulum AFB.CFE fit in ratione data MXiNX. n 

^. '. » prit igitur componendo reftangulum AFB^ 

^ CFEiCFE^MNiNX. Pofitis^C:, BEmTt- 

» qualibus , quarum major ^ C , fiat^C — EB^G, 

n ScGiBE^CBiBDiW^etrk per Theor. VIIL 

» reftangulum ADB^CDE^ adeoque per Lem- 

i, » ma (a) redangulum A FB -+- C jF^ = G. D F. 

f> Erit igitur G. D F: C FE ^AlNz N X^ eft au- 

>^ tem ratio MNiNX data, ac re£iae C£, £i), 

f^ G^ adeoque per Epitagma L Probl. IIL datum 

w erit punftum F in refta D E ^ quod cadet inter 

» punfta E B. n 

Flg. Quod fi fit AC <^EB y vel in altera Figura 

XIX. EB < AC y eodem ratiocinio demonftrabitur per al- 

N.z. terum Lemma (i?) G.DFiCFE^MNiNX, zdeo- 

que cum datae fint reftae DE, EC, G, ac praete- 

rea ratio MN :NX dabitur per Epitagma I. Pro- 

blema IV. pun6him F j quod cadet inter pun6la AC. 

Pundlum F folum folvit Problema . Nam fi fieri 

poffit, fit aliud pun£him ut /} & eadem Analyfi de- 

monftrabitur G .DIiCIE^MNiNXi eft autera 



(a) Vide Prop. LU. Libri VIL ColL Math. 

Cb) Vide Prop. LK Lihri FIL CoU. Math. Hanc autem arbitror infcri*^ 
hendam, ejfc in primum Pr^eeptum Probl. 11. 
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G.DF.CFE^MN.NX', adeoque erit C.Z)/-: 
CFE^G,DI:CIE, quod eft impoffibile per Epi- 
tagma I. Probl. JII. in primo cafu, vel ProbL IV. 
in aitero. 

THEOREMA XX. 

Pofitis ACf BE inaequaiibuS; quarum major Fig. 
ACy fit G.BE^CBxBD', deinde ixx. G , D F -, . XIX. 
CFE^MN.NX, Dico, pun^um F cadete in 
reaa £^ vel ^C, & reaangulum AFBiCFE^ 
MXtNX, 

Quoniam eft G:BE^CB:BDy erit reftan- 
gulum G.,B D^CBE, & addito redangulo G. 
B A erit rea^ngulum G , D A'=^ E A C i eft autem 
G,DFxCFE in_ ratipne ^MN:N X. fcilicet ma jo- 
ris ad minorem. Ergo erit G,DF:CFE, in ma- 
jori ratione G,DB:CBE, & G,DA:EACi 
unde punaum F in reaa £ ^ vel AC per Coroll. 
Theor. VIII. vel per Theor. XVII. Libri L Pariter cum 
fit GxBE^^CBxBD, erit per Theor. VIII. reaangu» 
ium ADB^CDE', unde cum fit reda C — ^C— 
EB, erit per Lemma <?./>/'= ^ /'jP -»- C F£ j eft 
autem G ,D FxCF E^^MNxNX , Ergo erit re- 
aangulum . y< /• ^ H- C Z' £ : CFE^MNxNX^ 
adeoque dividendo erit tt&zn^yxnx A F B xC F E _^ 
MXxNX, Q, E. D. 



THEOREMA XXI. 

Praeterea dico , punfhim F propius E , quam fit 
pundum quodvis / acceptum in re£la E B^vel AC, 
abfcindere rationem majorem fe£ka a pundo / re- 
motiori . 

Eft enim redangulum G , D Fz C F E : >- : G • 
DIiCIE per Cor. Theor. VIII., & per Theor. 
XVII. Libri I. Sed eft G , D F^ AF B -^C F E ^ 
G .DI^A IB-^CIE, cum fit reaangulum ADB^ 
CDE, 6c reaa G^AC—BE, Ergo erit reaan- 
gulum AFB-^CFE^CFE.-^xAIB^CIE: 
C lE , adeoque ^idendo erit reaangulum A FB : 
CFE.-^iAIBiCIE, Q. E. D. 

» Nunc autera pofita AC ^B E , inquirere 
XIX. » oportet pun6lum F in re6ta B E^ ut fit reftangu- 
N. 3. )# lum AFB : CJ^i? in ratione data MX: N X. » 

v^ Efto iadlum • Cum antem fit re6^angulum 
w A FBzCFE^M Xi N X , erit componendo re- 
» aangulw» AFB-^CFEXFE^MN:NX. 
» Quoniara vero per hypothefim eft AC^EB ^ & 
H pundura F pofitum in re£la B E e& per Lem- 
n ma (a) AFB^CFE^AEB. Erit igitut re- 
•► aanguium ^jE^rC/^f — MiVriVX. Jam ve- 
» ro fiat MNiNX^AEzEK^ qu« dabitur ma- 



(a) Vide Prop. LVIIL LShri VIL CoU. Math. Hac amem PropofitU 
infcribtndan In Primum Praceptum ProbL ILn 
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•> gnitudine , ac pofitione . Quare crit redlangulum 
» AEBiCFE^AEiEX uti AEB.BEK, 
^ adeoque erit re£langulum CF E^BEK. At re- 
>» dangulum BEK datur \ adeoque applicando iUud 
^ ad redlam CE excedens quadrato habebitur pun* 
» dum jF, quod cadet in EB • » 

Punftum -F tantum infervit folutioni Problema- 
tis . Nam fi fieri poffit , folvat Problema aliud pun- 
ftum ut /i & eadem Analyfi demonftrabitur effe re- 
£langulum CIE^BEKi eft autem retSlangulum 
CFE^B E K. Ergo erit reftangulum CFE^ 
C I E y quod eft impoflibiie » 

THEOREMA XXIL 

Si fit AC—EBj ac praeterea reftangulum 
CFE^B EK exiftente pundo AT in re6la AE^ 
manifeftum eft punftum F cadere in reila E B . Di- 
co fore re£langulum AF B\CFE^A K\ KE. 

Cum fit redlangulum CF E^B E Ky erit re- 
ftangulum AE B iCFE^ AE B . KE B uti AE\ 
E K. kt exiftente AC^EB eft per praedi<Sum 
Lemma reftangulum AE B^s^ AF B -^-C FE . Quare 
erit reftangulum A FB -t- C FE : C FEsszAE lEK^ 
ac dividendo erit AFBiCFE^AKiKE. Q.E.D. 

THEOREMA XXIIL 

Praeterea dico, pun6lum /'propius jEauferre ra- 
tionem majorem prae pun^o / remotiori • 
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THEOREMA ' 

Praterea dico , punfhim F 
pna&xua quodvis / acceptum 
abfcindere rationem majorf 
motiori . \ 

Eft enim redangul 
DJ.CIE per Cor. ' 
XVII. Libri I. Scd 
G.DJ^AIB 
CDE, & reaa 
gulum AFB- 



:^:AEB: 

Lemma re- 

B-¥-CIE^ 

-hCFE: 

dendo erit 



CIE, adeoa 

CFEiz^: 

XIX. yf oporte 
N. 3. )» lum 



niajor 
-CB: 

Ao MN: 
Probl, IV. , 
£B vel AC, 
leor. XX. XXL , 
^iangulum A F B : 



H 



. aequalibus fecetur refta 
i ut fit AKxKE^mX^. 
/ Jam CE applicetur reftangu- 

_,ulo -ff-CAT excedens quadrato hoc 

CFEi ^i^c obtinetur pundlxmi F^ 

. iblvet Probiema, fcilicet exiftente pun- 

refta EB erit modo fingulari per Theo- 

XXIL XXIII. reaangulum AFBiCFE^ 

X:NX. 



^ 



\^ 
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EPITAGMA IL 

> punftum F in re6ta BE juxta modum fe- - 
xa ut fit re<5langulum AFEiCFB in ra- 

'^um, Erit igitur cofnponendo AFE^Fig.XX. 

MNiNX. Vocata G = yiC-k, 

B EiED , & erit per Theor. 

E^C D B i unde erit per 

CFB^G.DF. Ergo erit 

MNzNXi adeoque cum data 

. iVX ac praeterea reftae C Z> , Z? ^ , 

per Epitagma IL ProbL III. punflum 

.ta DB , quod cadet inter punfta EB . n 

awlum /^ tantum folvit Problema . Nam fi fit 

. pundlum ut /, eadem Anaiyfi demonftrabitur 

.DI:CIB=^MN:NXi eft autem G.DF: 

CFB^MNiNXi adeoque erit G . DI: CIB^ 

G . D F:C F B j quod eft impoffibile per praediftum 

Epitagma . 

THEOREMA XXIV. 

Si fit G: CE^BE:ED, pofita G^AC^ 
EB, fitque G . D F: C F B ^ MN: N X . Dico 
pun6lum F cadere in refta E B y Qc reftangulum 
AFE:CFB^MX:NX. 

(a) Vtde Prop. IL. LUri VIL CtU. Math. 



Patet effe reftangulum AEB :CFE ly^iAEB : 
CIE. At cum fit AC = EB eft per Lemma re- 
a^^MmAFB-^CFE-^AEB, AIB-^CJE^ 
A E B » Ergo erit reftangulum AFB-^CFE: 
CFE:>:AIB-\-CIE:CIEy?iC dividendo erit 
AF B :C FE: > lAI B :C I E , Q. E. D. 

CoMPOsiTio Epitagmatis L 

Fig. Pofitis AC^ BE inaequalibus , quarum major 

XIX. AC, & pofita G^AC—BE fiat G.BE^C Bi 

N.i.z.B Di,^m&Q fiat G. DF.CFE in Tatione MN: 

N X per Epitagma I. Problema III. , vel Probl. IV. , 

unde obtineatur pundum F in re6la E B vel A C^ 

quod folvet unice Problema per Theor. XX. XXL , 

fcilicet erit modo fingulari' redlangulum A F B : 

CFE-=-MX:NX. 

Fig. Pofitis autem ACy EB aequalibus fecetur refta 

XIX. AEin ratione data ita ut fit AKxKE — MXi 

N.^. N Xi praeterea ad re6lam C E applicetur reftangu- 

lum aequale re£langulo ^f^ATexcedens quadrato hoc 

eft redlangulum CFE^ unde obtinetur pundlum -F, 

quod tantum folvet Probiema, fcilicet exiftente pun- 

fto F in refta EB erit modo fingulari per Theo- 

rema XXIL XXIIL reaangulum ^ /" ^ : C /^ £ — 

MX:NX. 
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EPITAGMA IL 

Sit punftum F in re6ta ^£ juxta modum fe- - 
cundum ita ut fit te&.3ing\A}im A F E :C F £ in ra- 
tione MXiNX. 

>> Efto faftum, Erit igitur componendo AFE^Fig.XX. 
^ CFBiCFB-^MN.NX. Vocata G^AC^^ 
n EB fiat G.CE^BE.ED, & erit per Theor. 
» IV, reftangulum ADE^CDB^ unde erit per 
» Lemma (a) AFE-^-CFB^G.DF. Ergo erit 
>f G.DF:CFB = MN:NXi adeoque cum data 
n fit ratio M A^ : NX- ac praeterea reftae C Z> , Z? -ff , 
H 6? , dabitur per Epitagma IL ProbL IIL punflum 
» F in reda D B , quod cadet inter punda EB . n 

Pundlum F tantum folvit Problema • Nam fi fit 
aliud pundlum ut /, eadem Anaiyfi demonftrabitur 
G.DI:CIB=^MN:NXi eft autem G.DF: 
CFB^MN:NXi ^deoqueerit G.DIiCIB^ 
G . D F:C F B y quod eft impoffibile per praediftum 
Epitagma . 

THEOREMA XXIV. 

Si fit G: CE^BE:ED , pofita G^AC^ 
EB , fitque G . D F: C F B ^ MN: N X . Dico 
pun6lum F cadere in refta E B ^ 8i reftangulum 
AFE:CFB^MX:NX. 

(a) riJe Prof. IL. lAn Vll. Ctll. Math. 



Quoniam eft C:C£=^ £:£/?, erit C£/> = 
C£^} eft autem G . D FxC FB^MNxNX (ci- 
licet in ratione majoris ad minorem . Ergo erit G . 
DF:CFB:>iG.DE:CEB; unde erit pei 
Theor. X. Libri I. pundlum F propius B , quam E j 
adeoque pundum F erit in re^a E B . Pariter cum 
fit GiCE^BEiED, erit per Theor. VI. reftan- 
gulum ADE>s=CDB', unde erit per Lemma re- 
ftangulum AFE^CFB •^ G.DF. Eft autem C 
DF:CFB^MN:NX. Ergo erit AFE-^CFB: 
CFB^^MN^NX, ac dividendo erit AFE: 
C FB^MX:NX. Q. E. D. 

THEOREMA XXV. 

Prsterea dico , pun^um F propius B abfcin- 
dere rationem majorem prae fe^Sta a pun6(o / remotiori . 

Eft enim per Theor. X. Lib. L G.DF.CFB: ^ •* 
G.Dl:CIB. Cum autem fit re6langulum ADE^ 
CDB eft per Lemma G.DF^^AFE-^-CF B , 
G . D /« AIE -*• C JB . Ergo erit redlangulum 
A FE -i-C FB : C F B : :;^ : A I E -hC I B : C I B y 
ac dividendo AFE^CFB^-^xAJE: CJB . Q. E. D. 

CoMPosiTio Epitagmatis II. 



Pofita G^AC-^EB fiat G:CE^BE:EDy 
& per Epitagma II. Probl. IIL re6^angulum G.DFx 
C F B in ratione MN:N X majoris ad minorem . 
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Pun6km /* folvet tantummodo Probleroa fcilicet exi- 
flente pundo F in reda £^, erit modo fingulari 
per Theorema XXIV. XXV. redangulum AFE: 
CFB^MX.NX. 

Epitagma III. 

Sit pun£lum Z' juxta modum tertium, nempe ut Fig. 
reaangulum A FCiEFB fit in data ratione MXxNX. XXL 

»» Ergo erit componendo AFC-^-EFBiEFB^ 
v^MNiNX. Sed affumpta G^AE-i-CB y & 
» fado reftangulo ADC^BDE per Epitagma I. 
>» ProbL L eft per Lemma (a) AFC-^EFB^ 
» G.DF. Ergo erit reaangulum G.DF\EFB^ 
» MNiNXi adeoque cum datae fint refta DE, 
» EBf G ac praeterea ratio MN:NX dabitur pun- 
» Bxan Fin refta BE per Epitagma IIL Probl. III. » 

Quoniam requiritur in compofitione fieri G.DF: 
EFB in ratione MN:NX, Problema non fempet 
pofiibile erit . Etenim affumpta D F media proportio- 
nali inter re^as BD, DE, & fafta HF^FB, 
fi fit ratio NM:NX minor ratione G:EH inveniri 
non poterit pun6lum F per di^m Epitagma , Modo 
autem fingulari fit, fi fit ratio MN:NX^G:EH. 
Cum autem fit G.DF:EF B^MN:N X, erit 
in cafu limitis G.D F^AFC-^EF B:EF B:: 
G:EH, zc dividendo erit AFC.EFB^G^EHiEH. 



(a) VuU Prof. XLVL Lihn VU. CoU. Matk. 



THEOREMA XXVI. 

Si fit re<ftangulum ADC^B D E^ ac prate- 
rea D F {\x. media proportionalis inter reftas B D ^ 
DE, dc HF^FB. Dico vocata G^AE-^CB 
fore AFCxEFB^G^EH.EH. 

Quoniam re£la /) i^ media proportionaiis eft in- 
ter reaas B D^ DE, & refta B F^FH, erit 
per Theor. XL Libri L reftangulum G,DF:E FB -= 
G'.EH, Cum autem fit red^angulum ADC^B DE, 
& G^^AE-^CB eft per Lemma G,DF^AFC-^ 
E F B , Ergo erit re£langulum -<4 /"C -^ E F B x 
EFB^GxEH^ ac dividendo erit redangulum AFCx 
E FB a» C — E H:EH, Quod dempnffa-are oportebat. 

THEOREMA XXVIL 

lifdem poiitis dico rationem AFdEFB fe- 
£(am a pun6lo /^ minorem elTe ratione re£languli 
AICiEIB fe6la a quovis pundo / in ref^a BE 
fignato . 

Etenim eft per Theor. XII. Libri I. G.DF: 
EFB: <.:G,DI:EIB . At cum fit reftangulum 
ADC^BDE^ & refta G=^AE-^CB eft per 
Lemma G ,DF^AFC-^EFB , G.DI^AIC-^ 
EIB. Ergo erit reftangulum AFC-^-EFB.EFB:^: 
AIC-i-EIBtEIBi ac dividendo erit reftangu- 
lum AFC:EFB:<:AIC:EIB, Q. E. D. 
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THEOREMA XXVIII. 

Praeterea dico , punftum / propius F abfcinde- 
re rationem re6languli AICiEIB minorem ratione 
reftanguli AKCiEKB ablata a pun6lo K remotiore. 

Conftat ex Theor. Xlll. Libri I. effe G . I D; 
E I B :<i:G .D Ki EKB . Cum autem fit reftan- 
gulum ADC^BDE, & C = yi £-+- Ciff eft per 
Lemma G.DI^AIC-^EIB , G.DK^AKC^ 
E KB . Ergo erit redangulum AIC-^EIBi 
EIBk.AKC^EKBiEKB , ac dividendo 
erit reftangulum AIC.EI B .<.\ AKC.EKB . 
Q. E. D. ^ 

THEOREMA XXIX. 

Denique dico , rationem G — E H: E H , qu» 
eft Proportio Minima reftanguli AFC :EFB , «qua- 
lem effe rationi quadrati ex fumma re6larum> quae 
poffunt redtangula A E . B C ^ AB . C E ^ ad qua- 
dratum ex reda BE. 

Quoniam eft reftangulum AD C^B DE , erit 
per Lemma (vel per Prop. XLI. Libri VII. Coll. 
Math.) G.DB^ABCy G.DB^AEC^ adeo- 
que erit ABC:AEC^G.DB:G.DE uti 
B D \D E . Sed per CoroUar. Theor. XL Libri I. 
eft BF^iFE^^BD.DE. Ergo erit B F' i 
FE ^samABCiAECi adeoque per alterum Lem- 
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ina (a) erit reftangulum AFCiEFB^i yAETFC-^ 
^AB.CE)": B E' . Q. E. D- 

THEOREMA XXX. 

Manentibus jam defcriptis iit E L ^ E H ^ zc 
praeterea reftarigula L I B ^ LiB iint aequalia re- 
ftangulo B D.E L. Dico fore redlangulum AI C: 
E I B =^G — E L:E L y & in eadem tatione re- 
ftangulum AiCiEiB. 

Etenim eft per Theor. XV. Libri I. re<Slangu- 
lum DI.G:EIB = G:EL^ Eft autem per Lem- 
ma DI.G^AIC^BIE^ cum fit reSangulum 
ADC^BDE^ & refta G^AE-^CB . Ergo 
erit reftangulum AIC-{-EIB:£IB:==^G:ELy 
ac dividendo erit AI C : EIB ^G — E L:ELn 
Q. E. D. 

CoMPOsiTio Epitagmatis IIL 

Fiat per Epitagnia L Problema L re6langulum 
ADC^BDE, deinde inveniatur D F media pro- 
portionalis inter redas B D , D E ^ ac reftae B F 
aequalis ponatur FH. Ergo fi ratio data MX:NX 
fit aequalis rationi G — E H : E H feu rationi quam 
habet quadratum €x fumma reflarum, quae pofiunt 



*MMHrtMaM»«MMMMViM^MkitaMiM.MM«M 



(a) Fide Prop. LXIL Libri yiL C0IL Matk. Msnifijlum mendmm m 
hujufce PropoJitiQnis infcriptione • 
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re6langula AE.BC y AB .C E ad quadratum ex re- 
£la j9 jE ; haec erit Minima , & fingularis Proportio 
redanguli AFC.EFB per Theor. XXVI. XXVIL 
XXIX» Si autem ratio data fit minor di6la ratione y 
Problema erit impoilibile • Denique fi fit ratio data 
major di6la ratione^ fiat GiEL in ratione MNi 
NX pofita G — AE-^-CB^ deinde ad reftam LB 
applicentur redlangula aequalia re6tangulo B D .E L 
deficientia quadraio hoc eft re^langulo LIB ^ LiB y 
& erit per Theor, XXX» in ratione MXiNX re- 
ftangulum AICiEIB y & reftangulum AiCtEiB. 

PROBLEMA IIL 

Datis tribus redlis AC, CEy EB in direftum % 
pofitis invenire pun6bim F in refta A B extenfa pu- XXII. 
ta ad ^, ita ut interjeaarum AF, CF, EF, BF XXIII. 
reftangulum contentum a duabus fit ad reaangulum-XJSr/f^, 
contentum a reliquis in data ratione MXiNX^ 

Epitagma L 

Sit pun£lum F quaefitum juxta hunc modum ita uf 
reAangulum AFC:E FBfn in ratione MXiN X . 
Manifeftum eft , punftum F cadere in AB extenfa 
^d B j^ a ratio data fit majoris ad minorem ; cadet 
autem in AB extenfa zd A ^ d ratio data fit mino- 
ris ad majorem » Impoflibile eft autem Problema , fi 
ratio data fit aequalis ad aequalem» 
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Fig. » Pofita ratione MXiNX majoris ad minorem 

XXII. )f erit dividendo redlangulum AFC — EFBiEFB^ 

N. I. >> MNiNX. Fiat per Epitagma I. Probl. I. redan- 

yf gulum ADC^B DE ac praeterea G^CB-^ 

H AEj eritque per Lemma (a) AFC — EFB^G. 

n DF. Quare erit G.DF: E FB^ MN: NX. 

» Cum autem datae fint redae DE^EByG, ac 

» ratio MN:N X dabitur punftum F in reda D B 

vf extenfa ad B per Epitagma I. ProbL IV. » 

"^^* ^ Quando autem fit ratio data minoris ad ma- 

XXII. >t )orem erit invertendo reftangulum BFE:AFC^ 

N.z. >f NXiMXj dividendo autem erit BFE — AFC: 

» A FC^NM:MX. Eft autem per Lemma BFE-^ 

^ AFC^G.DF. Erit igitur G.DF:AFC--^ 

» N MiMXj unde datis redis Z)<7, CA, C, ac 

» praeterea ratione NM:MX dabitur pundum F ixi 

v^ refta D A extenfa ad A per idem Epitagma . » 

Pun6him F tantummodo par eft folutioni Pro- 
biematis . Nam fi fieri poffit , fit aliud punftum ut /j 
& eadem Analyfi demonftrabitur in primo cafii effe 
G.DI:EIB^MN:NXi eft autem G.DF: 
EFB-^MN:NX. Ergo erit G.DI:EIB^ 
G.DF:EFB, quod eft impoffibile per Theore- 
ma XVIL Lib. L Eadem methodo demonftrabitur , 
in altero cafii G .D I:AIC— G. D F:AFC, quod 
per idem Theorema eft impoffibile. 



(a) Vidc Prop. XLFIL Libri VIL ColL Math. 



THEOREMA XXXI. 

Si fit reftangulum AD C^ B D E , ac praete- 
rea exiftente G^CB-^AE. Sit G.DF.EFB-^ 
MNiNX in Fig. N. i., vel G.DF.AFC^ 
N MiMX in Fig. N. z. Dico fore redtangulum 
AFCxEFB^MXiNX. 

Etenim cum fit redangulum AD C^ B D E , Fig. 
& re^a G^AE-t-CB, erit per Lemma redlan- XXJI. 
gulum AFC — E FB ^G.DF^eH autem G.DF: N.i. 
EF B^B^ MNiNX. Erit igitur reftangulum A FC — 
EFB :E FB*^ MN: NX, ac componendo erit 
AFCxEFB^MXiNX. 

Eodem ratiocinio demonfirabitur in cafii altero Fig. 
cffe EFBiAFC^N X:MXi unde invertendo iOT/. 
erit reaangulum AFC:EFB^MX: NX. Q. E. D. N. 2. 

THEOREMA XXXII. 

Pofitis iifdem dico , punftum F propius B ab- 
fcindere rationem majorem prae punfto 1 remotiore 
in Fig. N. i . , & minorem in altera . 

Etenim per Theor. XV 11. Libri I. reftangulum Fig. 
G.D F:EFB :>:G.DJ:EI B. Cum autemJTjr//. 
fit reaangulum ADC^BDEy^ refta C-=^£-*- N. /. 
CB eft per Lemma AF C — EF B ^G. DF , 
AIC^EIB^G.DI . Ergo erit redangulum 
AFC — EFB:EFB:>:AIC—EIB:EIB, 



ac componenda erit redlangulum AFCiEFBt-^^t 

AIC.EIB. 
Fig. Eadem methodo demonfirabitur in cafu altera 

XXlI.tffc reftangulum E FB : AFC: > : E I B : AIC ;. 
A^. 2. adeoque invertendo erit redlangulum -^J^Cifjr^c-c: 

AICiEIB. Q. £• D. 

CoMPOsiTio Epitagmatis I. 

Fiat per Epitagma L Problema I. re6languluni 
ADC-^BDE. Pono G-^CB-^-AEy ac fi fit 
ratio data MX:N X majoris ad minorem^ invenia* 
tur per Epitagma I. Probl. IV. pundum F in reda 
D B extenfa ad i? , adeo ut fit reftangulum G.DFi 
EF B in ratione data MNxNXi.8c erit modo fin- 
gulari per Theor,. XXXL XXXIL reftangulum A FC : 
EFB^MX.NX. Si autem ratio MXiNXfit 
minoris ad majorem^ inveniatur per idem Epitagma 
punftum F in redla D A extenfa ad A y ut fit re- 
ftangulum G^DFiAFC in ratione MN:MX\^ 
eritque pariter moda fingulari per eadem Theorema- 
ta xQ€tzngvX\mt AFC:EFB-^MX:NX. Deni- 
que fi ratio data fit aequalis ad aequalem p Problema 
erit impofSbile ♦ 

Epitagma IL 

Sit pundlum F juxta modum alterum , adeo ut fit 
redlangulum AFE: CFB in data ratione M^rA^^? 
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Manifeftuhi eft , punftnm F cadere in AB ex- 
tenfa ad ^, ii ftt ratio data majoris ad minorem; 
fi vero fit ratio minoris ad majorem , pundhim F ca- 
det in AB extenfa ad A. Patet etiam , impoflibile 
cffe Problema , fi fit ratio data aequalis ad aequalem • 

» Statuta ratione -MJt: 7VX majoris ad mino- Fig. 
n rem , erit dividendo A FE^ C F3 : CFB^XXII. 
^ MN: N X. » • JST. /• 

» Fiat per Epitagma IL Probl. I. reftangulum 
>> ADE^BDC, & vocata G^AC-^EB erit 
» per Lemma (a) reftangulum AFE — CFB^ 
n G.DF. Enti^txxrG.DFiCFB^MN.NX, 
» unde datis redlis C D^ D B ^ G <iabitur pundlum 
^ F in refta CB extcnfa ad B per Epitagma IL 
n Probl. lY. *> 

>> Quando autem MXiNX fit ratio minoris Fig. 
» ad il^ajof em , «rit invertendo C F B lA F E — XXI f. 
*» NX:MX\ dividendo autem erit CFB — AFEi 'N. 2. 
».AFE=^NM:MX. Eft autem per praediaum 
n Lemma reftangulum CFB — AFE^G . DF^ 
» Ergo erit G.DFiAFE^NMiMX. Cum au- 
n tcm datae fint reftaB jEjD, DA^ (^^ ac pratterea 
» ratio NMzMX dabitur punftum jFin refta £A 
n extenfa ad A per difhim Epitagma . n 

Pundlum F tantummodo infervit folutioni Pro- 
blematis • Nam fi fieri poffit , fit aliud punftum ut /, 
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quod rolvat Problema } & in primo cafu demonftrabi- 
tur eadem Analyfi effe G ,D I-.C I B ^MN-.N X; 
eft autem G.DFiCFB^MNiNX-, adeoque 
erit G.DI.CIB^G .DF.CFB, quod eft im- 
poffibile per Theor. XIX. Libri I. Eadem methodo 
demonftrabitur in cafu altero G.DI'. AIE<^G, 
DFiAFEy quod eft aeque impoffibile per idem 
Theorema . 

THEOREMA XXXIII. 

Si fit redlangulum A D Et^B DC, ac praete- 

rea pofita G = AC •■¥•£ B fit redlangulum G.DFz 

CFB in ratione MNiNX in Fig. N. i. , vel G, 

DF.AFE^^-NMiMX in Fig. N. i. Dido fore 

reftangulum AFE:CFB^MX:NX, 

Ftg. Cum fit re^angulum ADE^B DC , & re£(a 

XXll. G^ AC-^EB y erit per Lemma redangulum G . 

N.i. DF^AFE — CFB.mzMtemG.DF.CFB'^ 

MN:NX, Ergo erit AFE^ C FB .C F B ^ 

MN:NX, ac componendo crit AFE:CF B^ 

MXiNX, 

Fig. Eadem methodo demonftrabitur in altero cafii 

XXILtKe CFB:AFE^NX:MX, adeoque inver- 

N.i. tendo erit re^Ungulom AFExCF B^MXiN X, 

Q. £. D. 
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THEOREMA XXXIV. 

Pofitis iirdem dico> pundluin F propius B ab- 
fcindere rationem majorem prae pundo / remotiori 
in Fig. N. I. , minorem autem in Fig. N. 1. 

Etenim eft per Theor. XIX. Libri I. re^angu- 
lum G.DF'.CFB'.>'.G.DI'.CIB. Cum autemJTJr//. 
fit reaangulum ADE^BDC, & reda G^AC-^ N. ,. 
EB eft per Lemma G . D F^AF E^CF B , G. 
Dl^AIE^CIB. Ergo erit reaangulum AFE^ 
CFB.CFB-.^^.AIE-^CIB.CIB, ac com- 
ponendo erit reftangulum AFEi CFB: > :AIEi CIB . 

Eodem ratiocinio demonftrabitur in altero cafii Itg. 
fore CFB:AFE:->:CIB:AIEf adeoque in- XXII. 
vertendo erit redlangulum AFE:C FB : <. :AIE : N.x. 
CIB, Q. E. D. 

■ 

CoMPosiTio Epitagmatis IL 

Fiat per Epitagraa II. Ptobl. I. reftangulum 

ADE^BDCj & ponatur G^AC-¥^EB. Si 

ratio data MXiNX fit majoris ad minorem inve- 

niatur per Epitagma II. Probl. IV. in refta C B ex- 

tenfa ad B pundlura F , adeo ut reftangulum G . 

Z^i^zCl^^fit in ratione MNxNXi & erit modo 

fingulari per Theor. XXXIII. XXXIV* redlangulum 

AFEiCFB^MXiNX. Si autem ratio data 

MXiNX fit minoris ad majorem^ tunc inveniatur 

aa 



per idem Epitagma in re6la EA extenfa ad A pun- 
ftum -F , • ut fit redanguium G : D F: AFE^ 
NM: M Xy eritque pariter modo fingulari per ea- 
dem Theoremata redangulum AFE:CF£=zMXi 
N X. Denique fi ratio data fit aequalis ad squa- 
lem, impoflibile erit Problema in hoc cafii* 

Epitagma IIL 

. > * • 

Flg. Auferat modo punt^um F rationem re£hinguli 

XXIIL AFBiCFE «qualem rationi datae MXi NX. 

Statuo hanc rationem efle vel majoris ad mino- 
rem > vel minoris ad majorem } confideravimus enim 
antea cafiim (Epit* III. ProbL L) in quo ratio fit 
^qualis ad aequalem • 

# Pono primum rationem datam efie ma)oris 
>» ad minorem^ in qua hypothefi Probiema tantura 
» poffibiie erit , fi redlae AC ^ EB fint inaequales 
» per Scholium Theor, IX* Erit igitur dividendo re- 
^ aangulum AF B^C F E\CF E^MNiN X. 
^ Vocatai?— ^C — ^£fiat GiBE^CBiBD, 

■ 

»^& erit per Theon VIIL redlangulum ^ Z> J? — 
» CDEy unde per Lemma ip) erit re(^ngulum 
» G , DF^ A FB — CF E^ Quare erit re^laiigu- 
n lum G.DFzCFE^MNiNX. Data eft au- 
p tem ratio M N: N X ^ ac praeterca re£lae CE ^ 
.» ED p G i adeoque datura ^rit punfilum^ in re- 



i^— ifcai— *^»*ijMMh^«jfc— *>A— <LiA*Aia ft ^ 
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» &z C D extexiTa ad D per Epitagna IIL Pro* 
n bletna IV. n 

QuoniaiD po^ta ratione MXzN X md]ovi& ad 
minoreiny requiritur m compoiitiojQe Prohlematrs fieri^ 
G. DFtCFE ixi ratione MNiNXy non femper 
Problema fieri poterit. Demonflratam eft amea (SchoL 
Theor^ IX. ) Problema effe impoflibile \ (i dt AC^ 
BE^ Praeterea fi accipiatur re£la DF media pro- 
portionalis inter r^6la5 CD^ DE^ zc redae FE 
aequalis ponacur FH^ erit packer impofllbiie ProHe-' 
ma, quando fit MNiNX major radone G\CH 
per Epitagma QL ProbL IV. Modo atptem fingulari 
fit, fifit GiCHixk ratione MNtNX^ Cum autem 
fit G.DFtCFE^MNiNXy^m m cafii lirakis 
redlangultim G.D F^AF B -^C FEtC FExiCi 
CH^af: componeada erk ne&aiftgiiiam AFBxCFE^ 
G-^CHiCH. 

THEOREMA XXXV. 

Pofitis re£tis AC, BE iQa&qaaiibor , quarum 
najor AC ^ 8c A C — EB^ G ^ 6t xe&aagvhxok 
^ DM^CDEi ac pneterea &t redla D F inedta 
proportionalis inter redlas C D y D E ^ ac refbe F£ 
«quafe poBatur FH» Dico ibre re6tangulnm A FB : 
CFE^G^CHzCH. 

Ctmt ik ttdtsL jDF loekiia proportionalt^ fntdr 
reaas CD^ DE^ & reaa EFv^FH^ erit.per 



.* 



Theor, XX. libri I. reftangulum G,DF:CFE^Gt 
C H . Cum autem fit re6langulum AD B^C DB ,, 
& reda C=«^C — £^, eft per Lemma C.DF— 
AFB — CFE, Erit igitur re6langulum AFB — 
CFEiCFE^^GiC H, ac componendo erit AFBx 
CFE^G-¥-CH',CH. Q. E. D. 

THEOREMA XXXVI. 

Pofitis iifdem dico rationem fedam a punfto F 
majorem efle ratione fedla a quovis pun6lo / in re- 
£la A B extenfa pofito • 

Etenim eft per Theor. XXI. Libri L G.CHiz^x 
G.D I:C I E . Cum autem fit redlarigukm AD B^ 
CDE, & reaa G^AC—EB eft per Lerama G.DI^ 
AIB-^-CIE.EvgoentGtCHi^iAIB—CIE: 

CIE, ac componendo erit G^CH: Ctti > : A I B : 
CtE. Q. E. D. 

THEOREMA XXXVIL 

Prsterea dico ^ pun£lum / propius F abfcinde- 
re rationem re£languli AIBiCIE majorem ratio- 
ne redanguli AKBiCKE abLata a pun6lo K re- 
motiori . 

Eft enim per Theor. XXIL Libri L reftangu- 
lum G.DI:CIE: >:G.DK:CKE. Cum au- 
tem fit redlangulum y4Z)J?»:CZ>£, & re6la C = 
A,C ^ E B.tQi ^ev Ij^TxmsiG .D Iw^AI B ^C I Ey 



G,DK'^AKB-'CKE. Ergo erit reaangulum 
AlB — CIEiCIE: T^.AKB^CKE.CKE, 
ac componendo erit re^angulum AIB :CIE: •> : 
AKB:CKE. Q. E. D. 

THEOREMA XXXVIII. 

Denique dico , rationem G^^-C H:C H ^ quae 
eft Proportio Maxima , & fingularis re^anguli A FB : 
CFEy aequalem tS& rationi quadrati ex AB ad qua- 
dratum ex fumma redlarum , quae poflunt re£langula 
AE.CB, AC.EB. 

Cum fit redangulum ADB^CDEy & C = 
'AC — EB , erit ex Lemmate ( vel ex Prop. XLIII. 
Ubri VII. CoU. Math. ) G.DE^AEB, G.CD^ 
AC B , adeoque reftangulum AC B :AE B^G\ 
C D:G. D E \xti CD:DE. Eft autem per CorolF. 
theor. XX. C D: D Er^C F':FE\ Ergo erit redan- 
gulum ACB:AEB^CF*:FE'-f adeoque per al- 
terum Lemma (a) erit reftangulum^/i/^^tC/^jEss» 

A.B":{t^AE.CB-^yAC.EB)\ Q. E. D. 

THEOREMA XXXIX. 

Manentibus jam defcriptis fit (7Z > CH^ & re- 
6langula EIL^ EiL fint aequalia reftangulo DE. 
C L . Manifeftum eft , punfta 7 i cadere b reda D L . 
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Dico fore re£langulum AlBzCIE in rattone G 
CL-.CL^ Sc in-«adein ratlone Ai£iCiE, 

Etenitft eft per Theor. XXIV. Libci L redan- 
gulum DJ.GtCIE^^Gi.CL. Cum autem & re- 
aangulum ^Z)^ — C/)£ , Sl.G^AC—EB 
eft per Lenima D I,G:=A t B — CIE. Ergo erit 
re6languluro^/^— C/£:C/£=«^: Ci, ac com- 
ponendo erit AIBiCIE=^G-hCL:CL. Eadem 
methodo demon^atar efle redlangulum AiBiCiE'^ 
G-^-CLiCL. Q. E. D. 
Fig. »► Sit modo reftangulum A FB :CFE ia ratio- 

XXIV, » ne MXiN X miooris ad majorem . •» 
N.i, n Erit igitur inverteodo re^langulum C FE : 

i» AFB^NXxMX,2icdividend(yCFE--'AFBi 
n AFB^NMiMX, Pofitis AC, ^£ inaequaU- 
» bus ^ quarum ma jor AC , & G^AC-^-BE fiat 
n GiBE^CBiBD , & erit per Theor. VIIL 
» redangulum ^ /> -ff = C /? £ ; unde per Lemma (a) 
» ecit CFE^AFB ^G^DF . Ergo erit reaan- 
» gulum G ,D FiA F B ^ N Mi MX. Datae autem 
» funt re&ae AB , BD ,GyZC praeterea ratio NM: 
» MXi adeoque dabitac punQwm F in reda DB 
Ftg. » per Epitagma L Probl. III. Lib, L >► 
XXIF. Quando fit AC^EB, vel in Fig. N. z. fit 
N.2. EB <AC , eodem ratiocinio demonftraUtur per 
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novum Lemma (a) effe G.DFiAFB in ratione 
NMiMXj unde datis AB , B D^ C, ac praete- 
rea ratione NM:MX dabitur pan^lvm F in redla 
AD extenfa ad A per Epitagma L Prcbl. IV. 

THEOREMA XL. 

Poiitis AC j B E inaequalibus (tt redangulum 
ADB^^CDE, & vocata G^AC^EB fit xt-XXtV. 
^nguium G.D FiAF B in ratione NM : MX. 
Dico fore re^anguknn AFBiC FE^MXiN X. 

Nam cum fit reftangulum ADB^CDE^ & 
retSla G^AC-^EBy erit per Lemma C F E — 
AFB-=^G.DF. Sed eft reaangukim G.DFi 
A FB^ NMiMX. Ergo -erit reftangulum CFE — 
AF B lAFB ^NMiMX^ ac componendo erit 
red:angiducn C F E z A F B ^ N X: M X ^ invertendo 
aotem eric tcdanguium AFBiCFE^MXiNX. 

THEOREMA XLL 

Praeterea dico , pundlum F propius B auferre ra- 
tionem mmorem , qusun quae le^^a eft a pundo J 
remotiori • 

Eft enim per Cor. Theor. VIII. , vel per Theo- 
rema XVII. t«aang«lum G.DFxA FBt :> zC.DIi 
AIB. Om autem fit «edliaf^uhim ADB^CDE^ 
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& refta G = ^ C— £ i^ eft per Lemma CFE — 

AFB^CDF^CIE — AIB^G.DI. Er- 

go erit re6langulum C F E — A FB z A F B : ■>- : 

CIEj^AIBxAIB^ ac compooendo erit re£lan- 

gulum CFE.A FB .> iC I E lAI B i inverten- 

do autem erit reftangulum AFB:C FE : ■< : A I B : 

C lE . Quod demonftrare oportebat . 

%. » Deniquepofita^C-s^^fitreaangulum^/^i?; 

XXIV. V, CFE m ratione data itf X : iyX. ^ Oportet autem 

N- 3' » .effe rationem datam minoris ad majorem per Scho- 

^ lium Theor. IX. 

» Quoniam eft reftangylum A F B : C F E^ 
» MX:NX, erit invertendo reftangulum CFE: 
»► AFB^NX:M.X', dividendo autem erit re6lan- 
>» gulura CFE'-AFB:AFB^NU.:UX. At 
» cum fit A C<=^EB eft per Lemma («) CFE — 
» A FB «^CBE. Ergo erit reaangulum C BE: 
n AFB^NM:MX. Fiat jam CB:BH in ra- 
» tione NM:MX', adeoque erit reftangulum CBE: 
n AFB^^CB^B H nti CBE:EBHi unde erit 
» reaangulum AFB^EBH, AppUcando igitur 
» ad re£tam -<4 B redangulum aequale redlangulo EBH 
» excedens quadrato, fcilicet reftangulum AFB ha- 
» bebitur pun£him F quaefitum. » 

Pundum F tantummodo folvit Problema . Nam fi 
fieri poffit^ fit ^ud puodum /, & . eadem . Analyfi 



(a) me Prof, LXIU. Libii VIL CoU. Math. 



•♦^ 197 ^4^44^ 



demonfbabitur re6iangulum AIB^EBH^ eft au- 
tem redtangulum EBH^^AFB', adeoque erit re- 
6tangulum A I B^^ AF B , quod eft impoffibile . 

THEOREMA XLII. 

Sit refta AC'^ E B^ ac praeterea fit redlan- 
gulum A FB ^EBH, Dico fore redangulum AFBx 
CFE^BH'XB-^BH, - 

Cum fit redangttlum A FB^EBH, «rit CBEx 
AFB^^CBE.HB ExmCBiB H, ac corapo- 
nendo erit re£langtdum C B E -*• A FB : A FB »-■ 
CB-^BHiBH. At cum £t AC^^EB eft pet 
Lemma C FE-^ A F B f^C B E , Ergo erit C FE : 
A FB ^CB-^BH-.BH , ac invertendo erit re- 
Qi^vi^QAymAFBxCFE^-^BH.CB-it-BH. Q.E.D. 



THEQREMA XLIIL 

Pofitis iifdem dico , p\in6him F propius B au- 
ferre rationem minorem ^ quam quae fe6la eft a pun« 
Ao ./ remotiori • 

Quoniam eft AC^EB ^ erit per Lemma re* 
aangulum CFE-^ AF B^C B E , & reaangu- 
him C lE — AIB^C BE\ adeoque erit reaan- 
gulum CFE^AFB^CtE-^AIB . Sed eft 
reaangulum AF B <. AI B^ ^go erit reaangulum 
CFE^AFB.iAFBx>.CIE^AIBiAIB , ac 

componendo erit reaangulum ^ CFE : AF B i > : 

b b 



CIEiAIBy invertendo aatem crit re6iangalum 
A.F£:CF£t<i:AIJS:CIE.Q. E. D* 

CoMPosiTio Epitagmatis III. 

Pofitis AC^ BE inaequalibus, quarum major 

ACy &L vocata G^AC--BE fiat GiBE^ 

C B iB.D , & erit modo fingulari per Theon VIIL 

IX. re6langulum AD B ^C D E . Pofita autem ra- 

Fig. tione MXzNX majoris ad minorem, invematur 

XXlII.tt&z DF media proportionalis inter re6las CjO, 

i>£, ac redae jF£ aequalis ponatur jF^. Ergo fi 

ratiojdata fit aequaiis rationi G-^CHiCHj feu ra- 

tioni quadrati ex A B ^d quadratum ex fiimma re- 

fiiarum, qUae pofiunt redlangula AE.CB , AC .EB^ 

haec erit Froportio Maxima , & fingularis re£languli 

AFB.CFEpev Theor. XXXV, XXXVI. XXXVIII. 

Si autem ratio data fit major difta ratione , Proble- 

ma erit impoffibile : denique fi fic ntinor , fiat MNi 

NX^GiCL , deinde ad ref^am £L applicentur 

reftangula aequalia redlangulo DE.CL^ hoc eft re- 

ftangula EJLi EiLy\^ erit per.Theon XXXIX. 

XXX Vm reaanguluni^/^;C/£ in ratione MXz 

NXj & itx eadem ratione eiit re&angulum AiBi 

CiE. Manente hypothefi redlarum AC^ BE ina^ 

Fig. qualium , ^modo fit ratio Jlf-STi-A^-X' minoris ad ma- 

XXIF. joreip;.. Fiat per Epitagtna I*JProbU III. vel ProU. IV* 

N. 1.2. Libri L reftangulum C /^ ;F: AFBin^ ratSone NMi 
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MX^ & erit modo &^ari per Theof . XL XU» 
reftangulum AFBiCFE in ratione MXiNX. 

Denique pofitis AC j B E squalibus , impoffibi- Fig. 
le erit Problema ^ fi ratio data fit ^equalis ad a^qua- XXIK 
lem , vel majoris ad minorem per Schol. Theor. IX, N. j, 
Denique fi ratio data fit minoris ad majorem fiat 
CBiB H in ratione NMiMX^ inde ad ref^am 
A B applicetur re£bmgulum aequale redangulo EB H 
excedens quadrato > boc eft ref^angulum AFBj6c 
erit jnodo fingulari per Theor. XLIL XLIIL redtan* 
^ulxm AFB:CF£:^MX:NX. 
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DE 

SECTIONE DETERMINATA 

PARS ALTERA^ 



PROBLEMA L 

TA 

Fig. I. Prop, I. X-/atis duobus punftis C, /) in reflta 

ll.in.AB y data redaC, ac praeterea ratione M 2iA N^ 
invenire oportet pun£him F in eadem AB ^ itz ut 
interceptarum CFy DF redangulum fub una CF^ 
& data refta G ad quadratum alterius />/' fit in 
data ratione M zA N . 

Fiat MiN^G.DG. Ex pundis />(? ipfi />C 
erigantur perpendiculares DI^DC^ GH^GDi 
& jun6ba IH fupra eamdem defcribatur femicirculus 
IFHy cujus circumferentia fi fecet in F tedt2xa AB^ 
dico fore reftangulum C F.GxD F^ ^MiN . 

Connedantur re6ls IFy FH. Quoniam unum 
redum efficit tam fumma angulorum DFI^ DIFy 
quam fumma angulorum GFH , DFI^ dempto 
coromuni angulo DFI erit angulus GFH^DIF. 
At circa punda DG anguli re6li funt. Ergo trian- 
gulum IDF fimile erit triangulo FGH\ adeoque 
erit ID^DC.DF.iGF.GH^GDi unde erui- 



tur puiKSli /* poiitus relate ad pun£la data > ut vide- 
tur in Figuris. Quare cum fit DCiDF^GFiGDj 
erit CF\DF^DF\DG*y unde erit redanguium 
C F.DG^D F^ i eft autem redangulum CF.Gi 
CF.DG^GxDG uti MiN. Ergo erit reaangu- 
lum CF.GiDF^^MiN. Q. E. D. 

SCHOLIUM. 

Manifeftum eft Problema conftrui femper non poffe 
in ea pun6lorum difpofitione.Figurae IIL; ac pro hu^ 
)ufce caftts determinaticme pono iiaec duo Theoremata » 

THEOREMA L 

9 m 

Prop. II. Poiitii ut in pFaecedenti perpendicula- Fig. IIL 
xibus DI^DCyGH^DG, Ci CttDG quadru- 
pla DC^ac re6la DG bifdriam divtfa fit in /', fe- 
micirodus fupra diametrum J H defcriptus tanget re^ 
&am D G in punfto F. 

. . Quoniam red^a D G bifariam divifa eft in pun- 
6lo J^ > ac praeterea quadrupla e{{ DC j erit D Gi . 
^F^DFiDCj eft autem DG^GH^ DC^^ 
D I } adeoque erit G H: G J"= DF:DI. Cum igi«- 
tur trianguiis IDF^ HGF dnt latera circa re6lo$ 
angalos propordonalia , praedi^la triangula fimifia erunt; 
adeoque erit angulus H FG^DI F. Sed angulus 
D IF cum angula D FI aequalis eft refto . Ergo fum- 
fna angulorum HFGy Z>jr/ unum redum' efficiet; 



ac per confequens angulus 1 F H re£bis erit : unde 
femicirculus defcriptus fupra diametrum I H tanget 
re6bim DG in pun^o F. Q« E^ D. 

THEOREMA IL 

Prop. IIL Poiitis iifdem, & ere6la normali MN^ 
CJlf jungatur /iV"j dico quod femicirculus fiipra IN 
defcriptus non occurret reftae A£ y fi fit DM< DG^ 
at exiilente D M> D G idem femicirculus a praedi- 
£ba re6la AB fecabitur. 

Redae IH y I N bifariam dividahtur in pundis 
LO , per quae ducantur ad re6lam A B perpendicu- 
lares LF^ OP^ quae bifariam divident re^as DG, 
DM in pundlis FP^ Praeterea conneStantur reQst 
P N , DH in qua erit pundum N . Quemam DF^ 
DP dimidiae funt DG, DM, erit FP dimidia 
GMi adeoque GMxMD^FPiDP . Sed eft 
GMiMD^HNiND. Ztgo erit FPxPD^ 
HNxND^ adeoque NP parallela erit redae HF. 
Quare cum fint reftae O P ^ P N -parallelae re£Us 
LFy FHy erit angulus O P N^LFH ^ adeoque 
angulus ONP^LFHi eft autem angulus ONP ^ 
L HF exiftente D M ^ DG . Ergo erit angulus 
ONP^OPNy ac per confequens OP ^ ONt 
unde femicirculus radio O N defcriptus non occurret 
reftae ^^ quando fit DM<DG. At pofitaDiVf ^ 
DG erit angulus ONP < LHF: unde erit angnr» 
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lus ONP<OPNi adeoque OP^ON. Ergo 
fi fit D M> D G feinicircuins radio O N defcriptus 
fecabitur .a reda AB. Q.^.D^ 

CoROLLARiVM. Hinc maQifeilum eft, maximam 
proportionem reftanguli CF.GiDF^ aequalem effe 
rationi G14CD. 

PROBLEMA 11. 

Prop. IV. In reda A B datis tribus punftis Fig. ir. 
CDE, data reda Gy ac praeterea ratione M ad N^.... IX. 
invenire quartum pundlum F in eadem AB , vx in« 
terccptarum CjF, DF^ EF re6^angulum fub una 
EF^ &: reda data G ad reflangulum fub reliquis 
C Fy D F fit in data ratione. 

Fiat M.N^G.DG. Ex pundis GC ipfi AB 
erigantur normales GH^G D^ CI^CEi & jun- 
6la IH fuj^a eamdeip diefcribatur femicircuks IFHy 
cujus cii^cttihferentia fi fecet re£^am AB in pun6lo Fj 
dico fore reiSlanguiiim E F.GiC FD^MiN . 

Connedlantur reftae H Fy I F . Quoniam unum 
re£faim eiBkit tam fiimma angulorum HFGy CFI^ 
quam fumma angulorum CFI^ C I Fy dempto coni-* 
muni angulo CFI^ erit angulus HF G^CIF. 
Sed anguli circa pun£la CG re£ti funt^ ^i^go fimilia 
erunt triangula FGH.^ ICF; adeoque erit C I^ 
CE:CF: : GF: GH^D.G ; ex ij^a pToporrione in- 
vaiiftir pundi i^ pofitus relate ad 'pmi£hi data^ ut 
ridere eft in Figiiris. . ^ * ^ ' ' • 



Cum igitur fit CEiCF^GF: GD, etit ctiaito 
EF:C /*« DFxDGi undc reaangulum EF,DG^ 
CFD j eft autem re^ngulum EF. GxEF.DG^ 
GiDG titi M: N\ Ergo erit redanguium EF,G: 
CFD^MxN, Q, E. D. 

SCHOLIUM. 

Confttu^to Problematis in iis punAorum difpo* 
ficioriibus defignatts a. Fig. IV. V. VIL VIII. num- 
quam deficiet ^ quod per fe evidens eft • Deficere au- 
tem poterit praedi6la conftrufUo in Fig. VL IX« } & 
ob id iequentia duo Theoremajta exponam« 

THEOREMA IIL 

Fig. Pr<>k>sitio V. Si re6l« £F 6t redarum C£, 

VI. IX.ED. media proportiooalis ^ accepta FG^^CF, & 

^reftis perpenciicularibus GH^GD, Cl^CE *- 

co qubd fismicircuhis fiipra HI «kfcriptus tanget re- 

dam AB va. pun£lo F, 

Quoniam re6la . C G «liviia eft bi£uiam in jF , in 
Fig, ,VL erit. E F*^ C E G-^ GFC, & in Fig, IX. 
erit C FG *= E F*^ CEG\ e^ autem fcaangulum 
CED^EF\ ErgoinFig. VL erit CED^-^CEG^ 
GFC, &; in Fig. IX. erit CFG^CED-^CEGi 
unde erit in titraque Figura re^angulum CE.DG^ 
CFjG, zdtuxfoe C E-^C J:CFi:FG:G D^G H. 
Quare cum Gpt triangulis JCF^ HGFlaxetz circa 
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reStos angulos CG proppitionalia eadem triangula 
erunt iniiilia: wide «rit «nguhis C FI-mFH G. Sed 
angultts FHG una cttm angulo HF^G seqoalis eft 
te^. ^go AmMiia «ngulonnn CFJ ^ HFG anum 
re6hiai effioietj adeoqve aogotMs HFJte^ erit; 
unde femicirculus /T// tanget j1 ^ in fna&o F» 

Q. E. D. 

CoROLLAHTUM L Quomam i>(? ■* tf £ -4- £I>— Pi^. f 7. 
zEF, etit D<r «quaiis ^exoefiui. ^MiMnie Te^huum 
CEfED fopra loieam.quae poteft qnadnrplum re- 
^iangulum C ED , Qoare £\ ratio Mx N iit «equalis 
rationi G ad preedidatn DG^ femiciKnius Aipra MI 
defcripcus tangec Ye6i;am AB^in puit£U> F, 

CoitotLARv IL Cum fic DG^DE^EC-^^rig.JX. 
lEF, erit i>^ia)qitalis fumme re^arum DE,EC 
cum linea , qux^ oteft quadn^ittm redangulum CED. 
Hinc (x fh rati<» M ad N aeqtlalis rationi G ad pr>e^ 
iliifbim >Z) G ', femicirculus fupra Hj deA:riptus tan- 
get AB in F, 

THEOREMA IV. 

Propositio VI. Pofitis fiiHem, & «refta nor- Fig. 

mali MN^DMy jungatuf /A^j ^ico quod in Fi-ri.IX. 

gtir* VI. femicirciilus ftipra /iVxlefcriptus non occur- 

tet reft« AB^ CiCitDM^DG^zt pofita DM< 

DC y ideinr femkirculus ^abitur a praedit6la re€hi 

A B . Contrariom iiccidit in Fig. IXe 

c c 



Divifis rcais IN^ IH bifariam in punais 01, 
per eadem ducantur ad AB perpendiculares OP ^ 
L Fi praeterea perpehdicularis ducatur LR ad OP; 
denique conneaantur re£he LO , DN quae pertran- 
fibit pun£fa]m ^. Quoniam redae IN^ //Tbifariam 
divifae funt in pundtis .OLj erit O L paraliela D N: 
unde cum fint etiam OR, /^Zparalielae r^f^sNM^ 
MV , erit trianguium ORL (imile triangulo NMDj 
adeoque OR^RL cum fit NM^MD. 

Pig. FL Quare in Fig- VI. cxijftente DM^DG erk 
reda OP^IL^LR. Sed in triangulo ILReQ: 
Ilri-LR>IR\ Ergo erit OP roajor reda IRj 
multoqud magis 10. At vcro fi fit DM^ DG , 
. manifieftum. eft, quod ia triangulo //ZJieft /i2 -+- 
RL^ILi eft autem IO>IR, RL^KO. 
Ergo multo magis erit lO^^OR:^ IL feu P i? • 
Hinc erit / O >^ O /^ . Quamobrem . in Fig» VI. fi 
fit /) M > JP C feinicirculus" fupra / N defcri|ittis 
non occurrit re6he ^ i9 ^ occurret autem pofita 
D M <. D G , Quod prioio erat oftendendum . 

Fig, IX. In Figuri IX, exiftente DM< DG patet efle 
lO-^-OR < /X. Sed r^aa IL-^^LF. Ergb erit 
I O -^O R< LF j adeoque refta 10 minor erit 
FR feu O P . At vero &{xt DM-^^DG patet ef- 
fe IL-^LR^IO, Sed eft IR-t-LR^OP 
am &t IL-^LF, L R^ O R . Ergo erit OP-c 
/O . Quare tn Fig. IX. fi fit /)M< DG fcmkir- 



culus fupra / A^ deficriptus non occurrit re6be^^; fecat 
autem eamdem 'AB y quando iit i> M :> i>(7 • Q. E. D. 

CoROLLARiUM L Mlnima igitur ratio re£lan- /Vjf. #7. 
guli EF.GiCF D a^ualis eft rationi G ad diffie- 
rentiam fummae re6larum C E y E D 3, reda , quae 
poteft quadruplum re6langulum C E D • 

CoROLL. II. £ contrario maxima ratio , re^n* Fig. IX. 
guli EF.GiCFD aequalis eft rationi G ad fummam 
redarum D E y E C cum iila quae poteft quadruplum 
reftangulum CED. 

PROBLEMA IIL 

Prop. VIL Datis tribus pun6tis <7Z)£ in reda 
A£ y ^c praeterea data ratione M ad A^; invenireX.. 
in eadem A B quartum pun£lum F ita ut intercepta- 
rum CF y,DF^ EF red^anguium fub dnabus CF y 
D F ad quadratum alterius ^^i^ fit in data ratio- 
ne M ad N. 

Supra CZ) defcribatur femicirculus CID\ cu- 
jus centrum H -^ 6l accipiatur K media proportiona- 
lis inter M, N. Inde in Fig. X. XIIL XIV. XV: 
fiat MiK^CHiEGy & per pun£hun G ducatur 
tangens GI eccurrensr re6^ae ABin F. At iri Fig. 
XI. XIL fiat KxM^EDxDG quae ducatur perpen- 
dicularis ad DC^ QLymSia EG per punflum / dur 
catur / F perpendicularis ad diametrum « Dico fore 
rt&an^xan CFDxEF^^M.N. 



Jtinda IH in primis Figiins oritur triangukifa 
HIF GmSle tnangolo FEG cum fint angnii ia F 
aqnales, & circa punfta lE re<Stt ; «nde etii IFi 
FE^HIiGE. Sed eft C H^HItGEizMiJC.^ 
Ergo exdt IFiFE^MzKy adeoque etiam IF^i 
FE^^M^iK^ ^ Jam vero curo fit JST media pro- 
portionalis inter ifcf, N eft M.N-^M"..K\ Qua- 
rc critiJF'^ — Z>/^C:£/^^:M:i>r. 

in fecundis Figuris pr^pter fimilitudrnem trian- 
guiorum EFI, EDG eft IFiEF^DG.DE. 
At cum lit KiM^EDiDGj invertendo eft Mi 
K^DG.DE. Ergo erit IF.FE^M.Ks adeo- 
<|ue /^^F£'— M^A:^ eft autem il#:.AF«M*: 
K'. Erit igitur IF^^DFCiEF^iiMiN. Q.ELD. 

SCHOLIUM 

Fig. Xn. XV» nobis argumento validiffimo iUnt, 
quod Froblema femper fieri non poteft in ii$ pundo- 
rum diipofitionibus, quemadmodum fit {emper in re- 
liquis. Determinariones eorumdem cafiium invenien* 
t^r ia duobus. Theoremaribus , qua^ Cequiutur • 

THEOREMA V. 

Fig.xn.' Pr09. VHI.-Pdfiris iifilemr wm pitecedenri, ac 
praeterea fi fit Af:Ar ita DC ad tineam, que poteft 
quadtupkm redbngutum CED , ac per pundvim E 
dBcatur E I tangens circomferenriam femicirculi DIC 
in punfto /j dieo fore DQiDE^MiA^ 

/ 



Ex centro femicirculi producatur H I. Quoniam 
redla El tangit femicirculum in pun6lo I , erit re- 
ftangulum C E D ^ E V \ adeoque erit M i X^ 
DCixEI uti HJ : lE . At propter {imilitudinem 
triangulorum EIH, E DG eA HI:IE=^DG:DE. 
Ergo erit DGiDE^M:K. Q. £• D. 

CoROLLARiUM . Ergo fi ratio M:N {\t major 
ratione D C z6. iineam ^ quae potefl quadruplum re- 
6langulum C E D , fada D M:D E in e^ ratione re- 
€Xdi D M extenfa non occurret femicirculo; at fi fit 
ratio M : K minor ratione D C zA lineam , qus po- 
teft quadruplum re6^angulum CED^ fadla Dm:DE 
in ea ratione^ re£la Dm extenfa fecabit femicircu* 
lum in duobus pun6tis Ll. Ergo Maxima ratio M: 
K aequalis eft rationi D C ad refbam , quas poteft 
quadruplum re6langulum CEDy adeoque Maxima 
ratio M:N{evL re6tanguli CFD:EF^ aequaUs eft ratio- 
ni quadrati ex Z> C ad quadruplum redlangulum CED. 

THEOREMA VI. 

Prop. IX. Manentibus defcriptis in Prop. VII. ji^g.JCy; 
ac praeterea fi fit M : A* in ratione C Z) ad lineam 
qua^ poteft quadruplum re6langulum CED\ ordinata 
£M dico fore M:K^HCiEM. 

Ex circuli proprietate eft reAangulum CED^ 
E M* } adeoque zEM poterit quadruplum reftan- 
gulum CED. Erit igitur MiK^C DiiEM uti 
CH:EM. Q. E. D. 

C C X 



CoROLLARiUM • Hinc manifeftum eft, quod fi 
ratio M: AT fit major ratione D C ad lineam quae 
poteft quadruplum reftangulum CEDj fafta CHi 
£ O in ea ratione erit E O < EM^ adeoque per 
pun6lum O duci non poterit refta , quae circumfe- 
rentiam femicirculi tangat . At fi ratio M: N (ix. mi- 
nor ratione D C ad redlam , quae poteft quadruplum 
reftangulum CEDj fafta CHiEG in ea ratione 
erit E G -> EMj ac per confequens per punftum 
G duci poterit una G I y atque alia G i , quae cir- 
cumferentiam femicirculi tangant in pun£lis //. Ani- 
madvertas velim , quod fi fit £ C minor radio fe- 
micirculi , pundla Ff in quibus praediftae tangentes 
occurrunt re6lae A B , cadent in eamdem plagam j 
adeoque duo pun6la in eadem diredione pofita pa- 
res erunt folutioni Problematis IIL in hac Figura : 
pofita autem E G aequali radio femicirculi , tangens 
G i fit parallela A B j unde pun6lum F ejufdem Pro- 
blematis folutioni tantum infervit : denique fi fit £ C 
major femidiametro , pun£la eadem F f cadent in 
contrarias partes. Ratio igitur Maxima M\K aequa- 
lis eft rationi Z> C ad reftam , quae poteft quadru- 
plum reflangulum C E D -^ adeoque Maxima ratio 
M : AT feu reaanguli CNDxEN^ (du6la per M 
tangente MN) aequalis eft rationi quadrati qx DC 
ad quadruplum reftangulum CED . 
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PROBLEMA IV. 

PpwOP. X. Datis quatuor pundis LC D K m re- Fig. 
6la A B y ac praeterea data ratione M X:N X -y in^xri. . . . 
venire pundlum F^ adeout interceptarum KF^ LF^XXIV. 
D Fy C F redlangulum fub duabus KFj LF ad re- 
dlangulum fub reliquis D F^ C-F fit uti MXiNX. 

Fiat DEiEK in ratione D LiCK pofitis inae- 
qualibus C L , D K in Fig. XVIII. XXI. XXIV. j ac 
vocetur G in pracdidlis Figuris reftarum CLy D K 
difFerentia ^ in reliquis autem fumma . Deinde fi ratio 
MXiNX fit majoris ad minorem^ ftatuatur GiDG 
in ratione MNiNXj &:,ex pun£lis CG erigantur 
perpendiculares C I^C E y G H^G D^ fi autem 
ratio MXiNX fit minoris ad majorem ponatur ra- 
tio G:LG aequalis rationi NMiMX ^ &l ex pun- 
dis K G erigantur perpendiculares G H—GL , 
KI^KE, Exiftente autem D L^C K in Figu- 
ra XVIII. N. i., XIX. N. i. fiat NM.NX^CLi 
C E j 6c ponantur perpendiculares D H— D L , C I— 
C£j in Fig. XXIV. N. 2. ponatur NMiMX^ 
C L:C E j & perpendiculares LH=D L y KI— 
CE, Denique in omnibus Figuris junfta IH fupra 
eamdem defcribatur femicirculus IFH^ cujus cir- 
cumferentia fi fecet re6lam A B in quovis punfto -F; 
dico fore redangulum LFK:C FD — M X:N X. Fig. 

Pars I. Quoniam eft D E :E K^D L:C K yXVL... 
erit permutando DE:DL^E K:KC \ adeoque XXIV. 



etiam E D : E L^ K E : E C i unde erit re6langu- 

lum DEC'^ KE L, Erit igitur per Lemma (a) re- 

aangulum G .EF^KFL^^^CF D fcilicet reaan- 

gulorum fummae in Fig, XIX. XX. XXI. , difFercn- 

lizXVl^^ autem in reliquis. At cum fit G\DG^M.t^', 

S.t. 'nX, CI^CE, GH-^GD eft per Prop. IV. 

xyil re£^angulum G.EFiCFD^^^MNiNX, Ergo erit 

AT./. reftangulum KF L:;.C FD :C FD^MN.N X-, 

XXII adcoque etiam KFL:CFD^MX:NX. Eadem 

ff. I.... ratione demonftrabitur pofita ratione M X: A^^Jf minoris 

XXiy. admajorem fore re^angulum CF D\KFL^N MxMX^ 

N. I. adeoque invertendo erit KFL-.CFD^bbMXiNX, 

-j Pars II. Conneftantur refbe H F, I F, Quo- 

XW/.niam ex fimiUtudine triangulorum HDF, FCI eft 

N.i. DH^DL:DF'.iFCiCI^CE, erit redangu- 

JT/X lum DFC^CE,DL, Sed ex Lemmate (^) re- 

■^.'- aangulum CLD^KFL^CFD fcilicet reaangu- 



(a) (b} Ltmma ad Fig. XVI. refpondtt 


Prop. XLV. CoU. Math. 


Ftg. XVII. 


XLVUI. 


Ftg. xvin. 


u. 


Fig. xvm. N. 1. 


Lvn. 


Fig. XIX. 


LIL LV. 


Ftg. XIX. N. 1. 


LVIII. 


Ftg. XX. 


XLVIin. 


Ftg. XXI. 


XLVL 


Ftg. xxn. 


XLVU. 


Ftg. XXIII. 


L. 


Ftg. XXIV. 


uv. 


Fig. XXIV. N. 1. 


un. Lvi. 


Fig. XXIV. N. s. 


LXIU. 



- — - - _ — - . . _ j XI- ~ 

lorum fuminae in Fig. XIX. N. i . » differentiae autem in 
reliquis. Ergo erit XFL^CFDiCFD^^^C L D: 
CE,D L^ Efl autero reftangulum CLD\CE,DL^ 
CLxDE uti MNiNX. Ergo erit KFL^CFDi 
C F D^ MNiN X,^^eo({\\& ^xizm KFLxCFD^ 
MXiNX, 

Eadem. ratione demonftrabitur in Fig. XXIV; N. i: Fig. 
fore reftangulum DFCiL FK ?= NX.MX', adeoque xx!jr. 
invertendo exit LFKiDFC^MXiNX. Q.E.D, A^.a. 

CoROLLARiUM . Semicircuto IFH tangente A B Ftg. 
in punao ^ cum fit C £ : £ /" =- £ F: £ Z) per Pro- XVIIL 
pofit. V., erit etiam C E :C F^ EF:FD ; per- XXL 
mutando autem erit C E:E /*= CF^DF y adeoque XXIV. 
erit C E:ED^CF''.DF* \ eft autem per Lem- 
ma G.DE^LD Ky G.EC^^LCK^ acpercon- 
fequens LCKiLD K^G .E C:G,ED uti CEx 
DE. Erit igixur LCK.LDK^-^CF^xDF"', un- 
de per novuia Lcmma (a.) erit ratio Minima redaiv 

guli KFLiCFD aqoali» rationi KL\{yLDXK^ 

VL C.DKy in Frg. X VH!. , & in Fig. XXI. sequa- 

lis rationi {P^KD.CL-^ VKC.DL)' : C/)* > fed 



in Fig. XXIV. ratio Maxima reSanguIi KFL-.CFD 
aqualis erit rationi Kl^xi/LD.CK^V LC,DK)\ 



wmm* W lai»— 1 ■ ■ .^— ^— ^^^mm^— ^aiNi^Mfc— ^**— 



( a ) ttnmi ad Fig. Xnfl. njpondet Prop. LXI. CoU. Math. 

Ftg. XXI. LXII. 

F^. XXIV. LXIV. 
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